25 Cents 




1 Hugo Cernsback Editor 



How to Build the 
TETRADYNE 
ALL-WAVE 
Radio Receiver 



See Paee 650 




Cash in Car Radio— Using the U. T. Voltmeter— Filter Design 
The A. C.-0. C. "Cash Box** Set— Constructing a Set Analyzer 






Symbol of Advanced Design 



Radio Tubes, Foto - Lectric Tubes, Television Tubes 
sold under the S^EEI> brand represent 
the last word in Tube Engineering at all times. 



NEW TYPES 




SPEED 234, a radio fre- 
quency pentode in the 2 
volt, low wattage series. 
Because of the outstanding 
characteristics of this tube, 
it will eventually supplant 
the type 232, except for 
detector use. 



SPEED 282, a mercury 
vapor rectifier, fills the 
demand for increased 
power, smaller envelope 
dimensions, improved 
regulation. It will even- 
tually supplant the type 
280 in the new receivers. 




SPEED Triple-Twin, an exclusive develop- 
ment of the SPEED laboratories, illustrated 
in last month's issue. Type 295 AC; type 
291 DC; type 293 for automobile use. 



CABLE RADIO TUBE CORP.: 

Mail current bulletins on items checked: 

Q Radio Tubes Q Foto-Lectric tubes 

Q Television Tubes 




REGULAR TYPES 

Receiving Tubes 



General 


General 


A u to mobile 


Sparton Set 


AC Series 


DC Series 


Series 


Series 


224 


201A 


236 


S82B 


235 


199 


237 


S83 


551 


VC Dll 


238 


S84 


226 


WD 12 


239 


S85 


227 


120 






245 


140 


Low Wattage 


Rectifier 


247 


112A 


Series 


Series 


171AC 


171A 








200A 


230 


280 


Triple-Twin 


222 


231 


281 


Series 




232 


282 




Special Amplifier 


233 




291 


Series 


234 




293 








295 


210 


Other new 


important types 




250 


will shortly 


be announced. 



Foto-Lectric Tubes 

Five types with several different basing arrangements. For use with 
DeForest Phonofilm, Kinoplay, Weber, Platter, Holmes, DeVry, RCA 
Photophone, Powers, Pacent, Royal, Universal, Gries, Western Electric 
and many other types of equipment. 

Standard gas-filled types, red sensitive, caesium on caesium-oxide, 
silver-oxide base. Guaranteed against defects. 

Television Tubes 

One inch plate, Wall Electrode type for operation in plate circuit 
of type 171 A tube and with plate current limitations in circuit of 
types 245 or 247. 

Crater type, in standard diameters of .015", .020", .030", .040". 
Other sizes available on special order. 

Send Coupon for Current Bulletins 

CABLE RADIO TUBE coop 

230-240 NO. NINTH *T. BROOKLYN. N.Y 
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"You bet I can 
but I have 3 jo 



of yours. VII be over 




i 



WORK FOR YOURSELF 



If they've cut your pay— go to work for yourself! Put in as 
many hours as you like. Set your own prices. Name your 
own pay. Be independent! You can, if you're an R. T. A. 
Certified Radiotechnician engaged in the highly profitable 
business of servicing all kinds of radio sets and equipment. 
Here is a field that actually needs trained men, and R. T. A. 
has made it possible for you to break in and make money 
almost at the very start. 

A Wonderful, Practical Plan 

The Radio Training Association of America is not just a 
school that merely gives you a certain amount of radio 
fact, then leaves you to shift for yourself. Indeed not. You 
really become a lifetime member of the great R. T. A., 
and with your course you get the fine R. T. A. Set Ana- 
lyzer and Trouble Shooter illustrated here. With this 
equipment and your R. T. A. training you'll be able to 
locate the trouble in any set, quickly, and get a good big 
price for the few minutes needed for the repair. That's 
what makes the R. T. A. plan so practical; you begin 
making real money almost immediately after joining. As a 
member of R. T. A. you should be the most popular radio 
service man in town— your income limited mainly by your 
willingness to work. Up to $20 a day is easy. 





NO-COST 
MEMBERSHIP 
PLAN 

We have worked out a truly 
wonderful plan whereby 
R. T. A. membership, the 
ft. T. A. Course, and the 
R. T. A. Set Analyzer and 
Trouble Shooter need not cost you a cent. The 
coupon will bring you full particulars. Clip — 
fill in — mail now ! Today ! 



Cfhis excellent 
set analyzer 
and trouble 
shooter included 
with our course 
of train in 



Radio Training Association of America 
4513 Ravenswood Ave., Dept. rca- 5 Chicago 
Send me full particulars of your No-Cost Member- 
ship Plan. 



Name.. 



Street. 
Town.. 



..State.. 



RADIO TRAINING ASSOCIATION OF AMERICA 

4513 Ravenswood Avenue Dept. RCA-5 Chicago, Illinois 



www. 



H. GERNSBACK, President 
S. GERNSBACK, Treasurer 

J. M. HER2BERG, Vice-President 

I. S. MANHEIMER, Secretary 




R. D. WASHBURNE 
Technical Editor 



LOUIS MARTIN 
Associate Editor 
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In Forthcoming Issues 



IMITI'RKS BY WIKK. In this interesting article the author 
deserihes the processes involved in sending pictures, almost 
instantaneously, to remote points. 

A NOVKL SHORT-WAVK ADA PTKR. To eliminate the 
faults in powcriy.injj previous designs of short-wave adapters, 
the author designed ;i novel and efficient system of connec- 
tion which is described in detail. 



RK-RANOIMi MKTKRS. Numerous articles describing the 
procedure in rc-ranfrinjr meters have appeared. None of 
them, however, have contained the technical "meat" that the 
Service Man will find in this treatment of an important 
subject. 

A SK1.KCTIVK CRYSTAL RKCK1YKR, Radio receivers 
which depend upon the "natural rectifier" for operation 
niav he huilt with "hand selection" as deserihed in detail 
in this article. 
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OPPORTUNITIES 

are many 

for the Radio 
Trained Man 

Don't spend your life slaving away in some dull, hopeless job! Don't be 
satisfied to work for a mere $20 or $30 a week. Let me show you how 
to get your start in Radio — the fastest -growing, biggest money -making 
game on earth. 

Jobs Leading to Salaries of $$0 a Week and Up 

Prepare for jobs as Designer, Inspector and Tester — as Radio Salesman 
and in Service and Installation Work — as Operator or Manager of a Broad- 
casting Station — as Wireless Operator on a Ship or Airplane, or in Talk- 
ing Picture or Sound Work— HUNDREDS of OPPORTUNITIES for a 




real future in Radio ! 



Ten Weeks of Shop Training f 

We don't teach by book study. We train you on a great outlay of Radio, Tele- ^0 
vision and Sound equipment — on scores of modern Radio Receivers, huge 
Broadcasting equipment, the very latest and newest Television apparatus, Talk- 
ing Picture and Sound Reproduction equipment, Code Practice equipment, etc. 
You don't need advanced education or previous experience. We give you — 
RIGHT HERE IN THE COYNE SHOPS -the actual practice and experience 
you'll need for your start in thisgreat field. And because wecut out all uselessthe- 
oryand only give that which is necessary you get a practical training in 10 weeks. 

TELEVISION and TALKING PICTURES 



And Television is already here! Soon there'll be 
a demand for THOUSANDS of TELEVISION 
EXPERTS ! The man who learns Television 
now can have a great future in this great new 
field. Get in on the ground-floor of this amaz- 
ing new Radio development! Come to COYNE 
and learn Television on the very latest, new- 




Many Earn While Learning 

You get Free Employment Service for Life. And 

don't let lack of money stop you. Many of our students 
make all or a good part of their living expenses while 
going to school and if you should need this help just 
write to me. Coyne is 32 years old ! Coyne Train- 
ing is tested— proven beyond all doubt. You can find 
out everything absolutely free. Just mail coupon 
for my big free book ! 

H. C. Lewis, Pres. RADIO DIVISION Founded 1899 

COYNE Electrical School 

500 & Paulina St., Dept. 52-8H Chicago, 111. 



est Television equipment. Talking Picture and 
Public Address Systems offer opportunities to 
the Trained Radio Man. Here is a great new 
Radio field just beginning to grow! Prepare 
NOW for these wonderful opportunities! Learn 
Radio Sound Work at COYNE on actual Talk- 
ing Picture and Sound Reproduction equipment. 

All Practical Work 

At COYNE In Chicago 

ALL ACTUAL, PRACTICAL WORK. You build 
radio sets, install and service them. You actually op- 
erate great Broadcasting equipment. You construct 
Television Receiving Sets and actually transmit your 
own Television programs over our modern Tele- 
vision equipment. You work on real Talking Picture 
machines and Sound equipment. You learn Wireless 
Operating on actual Code Practice apparatus. We don't 
waste time on useless theory. We give you the prac- 
tical training you'll need— in 10 short, pleasant weeks. 

Mail Coupon Today for All the Facts 



H. C. LEWIS, President 

Radio Division, Coyne Electrical School 

500 S. Paulina St., Dept. 52-8H Chicago 111. 

Dear Mr. Lewis: — Send me your Big Free Radio Book, and 
all details of your Special Offer. 



I 
I 
I 
I 
I 
I 
I 

| Name 

| Address 

I City State. 
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SEND NO MONEY- 

Clip and mail to us the coupon below* We will send you either one 
or both books through the Express Company for your inspection* 
You have the privilege of keeping or returning them 





NOT ONE Of THE DIAGRAMS PUBLISHED IN VOLUME 
NUMBER I OF THE OFFICIAL RADIO SERVICE MANUAL 
IS REPEATED IN VOLUME NUMBER II. 



Volume /, 1931 Edition 



If you want a complete set of 
al Radio Diagrams, you must 
have both volumes in your file 



Both volumes of the OFFICIAL RADIO SERVICE MANUAL will 
£ute you the most complete set of circuit diagrams ever published 
for the Radio Industry. Every Radio Service Man and Dealer should 
have them available for immediate use in his business. Professional 
set-builders and amateurs will find them instructive and helpful. 



^Sr: 'a/?' ■ , " j j " ■ ■ ■" I ■.= 

— ~ - ' - F ,'^.|- f£j 



Briefly outlined below are the "high spots" that are to be 
found in the 1931 Manual — the first complete radio service 
manual ever to be published. Over twenty -seven thousand 
copies of this edition were sold to members of the radio in- 
dustry. This assures you of its importance to those en- 
gaged in radio and how valuable it is to them. 

Partial Contents 

Wiring diagrams of radio sets manufactured since V)27, and 
many earlier ones of which there is any record elsewhere. 

650 pages of helpful radio-servicing material. 

Complete course of instruction for Radio Service Men, deal- 
ers, manufacturers, jobbers, set builders and amateurs. 

(Here arc hut a few of the subjects covered in the special 
course of instruction). 

Amplifiers 
Antennae 
Automotive Radio 
Condensers 
Detectors 
Kliminators 
Meters 



Power- Supply Systems 

Radio Phonograph 
Equipment 

Resistors 

Short- Wave Sets 

Speakers 

Tubes 



Volume II, 1932 Edition 

Get Supplements FREE with the 
NEW 1932 MANUAL 

There is so much new materia! in this Manual, that a Service Man 
or dealer would l>e lost without it when called to service a set. In- 
formation alwut new models which have been on the market only a 
few weeks are contained in this book. The 1932 Manual makes the 
service kit complete. 

The 1932 Manual contains a Full Radio Service Guide and a Complete 
Directory of al! 193!-19.?2 Radio Diagrams, also m^lels of older de- 
sign. K very one in the Radio business should have a copy. Send for 
jours today! 

Partial Contents of Volume II 

A step- by -step analysis in servicing a receiver which eml»odies in its 
design every possible combination of modern radio practice; it is fully 
illustrated and thoronRhly explained. It is the greatest contribution 
to the radio service field. 

Chart showitiK the o|teration of all types of vacuum tul>es. whether 
new, old or obsolete. An exclusive resume of the uses of the Pentode 
and Variable- Mil Tul>es and their characteristics. 

Complete discussion of the superheterodyne and its inherent peculiari- 
ties. Also a special chapter on tools u*ed on superheterodyne circuits. 
Schematic diagrams and circuits Complete with color codings. 
Important chapters on commercial aircraft radio equipment; new data 
on commercial short-wave receivers and converters. 

Servicing and installation of public address systems and talking ma- 
chine equipment. 

Standardized color-codings for resistors. 

Operation of old and new testing equipment: tube voltmeter.*, output 
meters, oscillators and aligning tools. 

A full section on Midget radios — their design, circuit-, and t\pes. How 
to service them most economically. 

Hundreds of schematic diagrams of older radio receivers which have 
never been published. 

Itlank pa^es for recording notes, diagrams and sketches; these pages 
are transferable to any part of the Imok. 
Coupon page for free questions and answers. 



$4.50 Complete with Supplements Mai! Coupon TODAY! $5.00 Complete with Supplements 



650 PAGES 

| Complete with Supplements) 

Over 1,500 Diagrams, Charts 

and Illustrations 
Flexible, Looseleaf Binder, 
9 x 12 inches 



R<-5 j 
ThU I 



■ GERNSBACK PUBLICATIONS. 1 r>e 
| 9S.98 Park Plaee. New York. N V. 

I IMea»e semi im- for FRKK inspection th«» 
I I have < hockeil below. I understand 
I may examine them carefully, and sIkhiM I d< 
! rid« to k<et* them. I will pay the full cost. 
| J)1ik the f«»w irnt* far carrying ell urge*. Thl* 

■ offer I* k'fid only In the l.S A. 
| ( ) Volume I. r.'.'tl Manual, with Suhplo- ! 

Intent*.. $4.!1U 
( ) Volume 11. 1932 Manual, with Supple- . 
I incut* to he nulled I-'n-e e\ery 60 days. I 

$:>.00 

1 < ) IIOTII HOOKS FOH $9.01) 

I name J 

I AhtiUKss , 

I I 

\ 1'ITV STATE | 



OVER 1,000 PAGES 

Including Supplements) 

Over 2,000 Diagrams, Charts 

and Illustrations 
Flexible, Looseleaf Binder, 
9 x 12 inches 
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ij 48 foreian stations 
received in U. S. again Prove 

SCOTT ALL- WAVE 

the OneRoundtke WorldReceiver 



JANUARY LOGS 
From Scott Owners 



Station* 
Uretitni 
VK3ME 
VK2ME 
KKD 
l?KO 
VYA 
II KM 
UK A 

IIKI) 

i i (D 
fONTOTEE 
'/F.EEEH 
ISS 
CBW 
IIKE 

(;bu 

CHS 
MKC 
I'KADO 
RAHAT 
VRT 
CMCI 
II KY 
CTIAA 
►TN 
Kf.XO 
OXV 

iicidr 

J1AA 
1 I.V 
MV-15 
YVRltMO 



AuptriOin . . 
Au«trmliu. . 
Colombia , . 
It„ly. 
Ff»nre. 
Colombia . 
Colombia 
EncUhri, 
Colon i hit. 
Indo-Cbim> 
>n>r.r*. 
Ctttnu y 
Argentina. 
England. 
Colombia 
I n«!nn<). . 
Erifitnd. ... 
Colombia. 
Efu»dor . 

Ifer mucin. 
Cub*. . . 
Colombia 
Porting. 
Fr*nc* . 
lj>wi«.. 
I>cnmnrk. , 
Ecuador. 
Jnn*n. . 




From New York and San Francisco — from 
Canad; i and the Gulf Coast — from everywhere 
in the United States — verified logs of foreign 
reception have poured in — 815 in all — during 
the month of January. The most distant station 
was 10,500 miles away from the receiver! And 
most of the logs that came in were of stations 
over 6,000 miles distant. 

These logs — this reception of foreign stations 
was accomplished with Scott All-Wave Receiv- 
ers operating under all possible conditions. The 
results obtained are, therefore, AVERAGE — 
and represent the results YOU will get when 
YOU buy a Scott All-Wave for yourself. They 
constitute actual PROOF of the SCOTT ALL- 
WAVE'S ability to give 
daily 'round the world per- 
formance. Not just once in a 
while — but daily, summer 
and winter. And by recep- 
tion, we mean loud, clear, re- 
production — ample volume 
— clear, undistorted tone — 
thoroughly satisfactory in 
every way. 




SCOTT 

ALL- WAVE 

15-550 METER 

<S uperlie trodyne 



Send COUPON 

for full 
PARTICULARS 

A radio that does not cover a 
ranfce of 15-550 meters is com- 
pletely out of date. But you want 
more than just a set that "dials" 
15-550 meters. Even "promises" 
of foreign reception won't do. The 
set you want is the one that can 
PROVK its worldwide prowess 
KiZFORE you buy it. That ON E 
receiver is the Scott A II Wave 
15-550 Meter Supcrhetrodyne — 
a custom built jewel of advanced 
design and precision engineering. 
The coupon will bring you full 
details — and you'll be happily 
surprised at them odes! price. Clip 
— fdl in — mail the coupon now. 

The E. H. SCOTT RADIO 
LA BORA TO KIRS. Inc. 

(Formerly Scott Transformer Co.) 
4450 Rjvenswood Avenue 
Dept. C-52 Chicago, Illinois 



The E. H. Scott Radio Laboratories, Inc. 
4450 Ravenswood Ave., Dept. Q_$2 Chicago, III. 

Send me full particulars of the Scott All-Wave, 1S-SS0 
meter Supcrhetrodyne. 

□ DXER Q SET BUILDER □ DEALER 
Xame 



Street 

Town state. 



\N\N\N., 



BE THE aoss OF^YdUR OWN 

RADIO 

HERE'S 

THE 
SERVICE 
MAN'S BEST SELLER 

Doubles the Enjoyment 
from Any Radio 




A slender silk-covered cord runs from antenna and 
ground |>oscs (no connection with [tower wiring) to the 
neat, entirely insulated push button of the BLAH BLAH 
ELIMINATOR, which can be Carried anywhere — to the 
custodier's armchair, ironing hoard, or under the din- 
ing table. One sample, to everyone (note this protection) 
Si. 00 postpaid; to dealers and service men only, 1/2 
dozen $4.00, 1 dozen S7.00 postpaid. Cash in ad\ance; 
no accounts opened. Money promptly refunded on re- 
turn of any sample in perfect condition within ten days. 



BLAH BLAH 
ELIMINATOR 

1^1 \YBE you think a "good" broadcast 
receiver is a sharp-tuning, sensitive 
one with good tone fidelity. Hut that cus- 
tomer ol yours — what does lie think? Show 
him a radio that he can "shut up" at the 
touch of a button, without getting up from 
his chair, whenever it starts a volley of 
whatever he may call "blah." There's a 
regular radio — that's what Mr. and Mrs. 
Customer will think — and especially when 
the telephone rings! 

Why not convert their old radio into a 
"regular" one, charging them onlv $1.00 
for the BLAH BLAH ELIMINATOR and 
50 cents for your installation? — over half 
of which total represents your profit. 

Think of the market — everybody that 
has a radio! Tell them in a minute what it 
will do — demonstrate it on any set in an- 
other minute. Sell only ten a day — install 
them on the spot, they're small and light to 
carry — and you ha\e a mighty nice in- 
come, besides whatever else you take in. 
Send for your initial supply today — be the 
fust in your community to offer this serv- 
ice that will be talked about at every gath- 



ering 



COMPO MFG. CO., 1255A S. Michigan Ave., 



Chicago 
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Service 

fei* Men 

and 

u „ Dealers 

m J&xcludve Territorial Rights 



/EGION 




Representatives everywhere are making big money 
with this most beautiful line of midget a nd console 
quality receivers. . . . The manufacturer protects your 
locality for you. ALL BUSINESS FROM THAT TER- 
RITORY IS YOURS. ... The line is the most com- 
plete ever offered and includes five and six tube T.R.F. 
sets, six tube superheterodynes, four tube short-wave 
adapters, and nine tube all-wave combination receivers. 
EVEN A MOST COMPACT AND SIMPLIFIED 
AUTOMOBILE SET WILL SOON BE READY. Our 
complete television model is now in the course of con- 
struction. No matter what others may ofTer, you can 
be in a position to present something: for less. . . . 
Write on your business letter-head or send us your 
business card. Only one representative selected for 
each territory. Be the first in your locality. 



El 
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Model 5B (above)- 
TTsrs 2— '3.Vs; 1~'2I: 1— M7: 1 
'80. lift Volts AC. 50 to CO 
Cycles. Height Width 
11". I lentil 0". lUnnid arch 
model wilii two tone J American 
Walnut cabinet. Full -rislnn dial 
with t ravelins Itsrht indicator. 
I»ynamic Speaker. AC Model. 
$14.25 less tulte*. COMI'I.KTE 
HC Model also. 

Model 5A ha same characteristic;! as 5B hut cabinet is of iwinted coi> 
design ami dark American Walnut llnish At* Model. $14.25 W*t tubes. 
COMP^KTlv WITH AUrTI'ItrS TI UKS $16.75. DC Mmlel also 



with Aiu Tnirs ttrks $16.75. 



4 Tube Short Wave Converter. 

T'se* 1— "27; 1— '24: 1—51: 

Triple Switch ins Arrunjje- 
nient. Nn rduK-ln mils. Full- 
vUion dial with traveling Unlit. 
Special two- 1 unit I Walnut rah- 
hu t. Adapter roniierted to any 
rereiver makes it a •nipcrhetern- 
dyne tin *hnrt waves. Power 
supply is self -contained unit. 
I Veil on AC or battery operated 
rri't'lveni. Smooth tuning by 
means of high ratio tuning dial 
Heitiht \\\k". Widllt 13'* \ l>epth 
9'i AC MudH, $14.25 less tuhes. 
i:o.M|M.KTK WITH A IH'TI' H U S 
Tl ItFS $16.25. 



Model 6A (above). 

Uses 2— '2-l's; 2— '3ri's; 1— '47: 
1- '80. 110 Volts AC. 50 to 
€0 Cycles. ritrajenslthe Dy- 
namic Speaker. Tone Control. 
Hum Control. Full vision Dial. 
Hall-bear J m? Condensers. Tab- 
inet of s fleeted art grained 
American Walnut. Height 18". 
Width IF. Depth 9". Weiiilit 
1S& Mis. AC Mo. lei. $16.75 
le^s tut^s. COMTLETI5 WITH 
AltCTim'S TFHES $20.25. 
IN' Mm lei also. 



MODEL (iSA SUPERHETERODYNE. 

Uiee 2 — '51't; 2— '21s: 1—17: 1— 'M0. Circuit deafen exclusively our own— 
•enaitlvlty of any nine tnhe n-ceiver. Clti a-«eiunhlvc Dynamic Speaker. Tone Con- 
trol. Hum Control. Full-vision dial, hall lu-arlntj condensers, Cabinet of selected 
art Rralned American Walnut, lleishl IK", Width IV. Depth 9". Weight 23 lbs. 
AC Model, $18.75 less tithe*. CuMI'I.KTE WITH ,\ III "Tl'Kl'S TV UK* $21.75. 



y TUBE ALL WAVE COMBINATION. 

t ses 3 — "Si's: l '27: 1— 47 : 1 SO. This Super Superheterodyne lias 

two full vision dials with triple switching arrmmeuuint. No tmnhlenouie hlnc-in 
coils. Everyone- run enjoy aim] iM tied tuning on all ware hand* Kveu a child «an 
uperate successfully. Tuning hy sl\ variable condensers tl midget), fan be had 
in midget type cabinet or consolette. Ilelnht 10". Width IS", De^th 10V". 
$37.50 less lubes. COMPLETE WITH ABCTUUU& TLUES, S42.C0. Weight M lb. 



LEGION RADIO MFG. COMPANY 

154 WEST 22nd ST. Dept. RC -"> NEW YORK, N. Y. 



TRIAL ORDERS ACCEPTED 



ALL SHIPMENTS MADE WITHIN 24 HOUR*. 

All Trlees Net. F. O. TX New York City. C O. T). Orders must 
be accompanied by at lca«t 20% of total amount. Usance on receipt 
of merchandise Make all money orders «r Checks payable to 
Legion Radio Mfg. Co. 
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Pentode 
Variable-Mu 
and Real 
Automatic 
Volume 
Control 



MID- 

WEST 
4 TUBE 
SHORT 
WAVE 
CON- 
VERTER 

Converts ;iny A.C. 
art of adequate sen- 
sitivity itit ii :i short ■ 
wave receiver for 
r<'«»plli*n of police 
calls, uirpluue run 
ViTSSit li»ns. ships ;ii 
sea. mill . under 
conditions, broadcasts from foreign stations 
This iinin/in;; new short-wave converter eni- 
olovs 4 till*!* mill is self-powered. It uses one 
ZSU, one sind iwo tubes. In cnnihiinil mil 

with :i tt-tubc Super- Hh. it give* yon :i 13 
tube AI,L WOK!il». AlJj-WAVK continual ion. 
When used with the very latest model MMwi'Sj 
lltuhe mirH'Hioterodyiie, shown abov«, ir 
gives vim :i toml of 1T» powej-ful tubes, nail 
AhL-WnKl.h, ALKWAVK reception unheal 
able, even in receivers costing several limes 
as jnneli. 

Pont Confuse this l-tubo self-powered con 
verier with cheap ono and two-lube eon vortors 

that an t self- powered. Tin Midwest « on 

verier nefually gives hotter perform*! n< ■«• than 
ninny converters ousting I \vh-#» as much 




WORLD-WIDE 
SHORT WAVE 
RECEPTION 



I3-Tube and 15 Tube 

Ml WORLD -ALL WAVE 
COMBINATIONS/ 




.... ; 

MIDWEST 



>ii>. r 

or V 



Now yon may gi-t SIloKT WAVK broad- 
casts airplane c:ills police signals — 
standard long wave broadcast* — all wit Ii 
one (otubinat ion si't. Hear I" S. stations 
from roast to const. and from t'ntuda to 
Me\h o. Hoar the Canadian stations, f 
Mexioo, Cuba. South America, ships at : 
foreign stations! A Midwest Kt-tnho 
1 r»- tii I *e combination fives yon ALL that's 
desirable in radio. These wonderful new 

combinations are sold at amazingly low <nJW^ — m 

dirocr-froiu 'factory prices. When yo*u reeoive our big new catalog and note 
the low' priees, VAX days free trial offer, term* as low as $".00 down, you'll 
1* positively a maze J. Mail the coupon right now — get the surprise of" your 
life. 



All 
WO RID 



Deal Direct with Factory 

SAVE UP TO 50% 

Never have stub powerful sfts been offend lit Mid 
west's anui/ing low prices. Von save the middlemen's 
prolits. Your outfit will pencil you splendidly 
parked, rigidly tested with everything in plare ready 
to. ping in. Fo assembling \ Kutcrtaiii yourself for *UI day 
then decide. And don't forgot every MIOWKST 



TERMS 

as low as 
$ 5-oo DOWN 



iihtfolutoly FUKK 
out tit is barken! by an 



Read This Letter! 

This is but one of many letters received from 
delighted Midwest buyers: 

"Tlnriiig the past week I logged the following: 
KVA Tontoise. France: <!IS\V Itugl»y Kug- 
laud: H VI Vatican rily, Italy: Xl>.\ Mexico 
Citv VKJMK Svdnev. Australia: VKJMIW 
Uownianville. Canada : 12 1!<» Home. 1 r :i l> : 
<:f»S\V Chelmsford, England: <X!A and \ B1HI 
IVrtimiiioiidville. Canada. Also picked up many 
amateur and airport stations from nil over 
Curled States. Numerous ship, shore and 
transatlantic phones front both sides ami an 
Hawaiian IVsl Station came in clear ami 
sharp. Several Spanish and German speaking 
stations have also been rnvived but not yet 
identified. Have received every broadcast from 
FY A. morning and afternoon, for over a week 
with wonderful tone and volume. The Mid 
west Combination Set is certainly one to lie 
proud of." 

Win. S. Tcter, Wintetpnrk. Fla.. Mar. X 

MIDWEST RADIO CORP. ! 




absolute guarantee of satisfaction. You take no risk. Mail the 
coupon now! 



Jfa/7 this Coupon for Complete 
Details and Big FREE Catalog/ 



Midwest Radio Corp. 
Dept. 72 

Cincinnati, Ohio 



( ) Send me SIMXIAI, 
U£Kf% AtiKNTS 
I'UO POSITION 



Complete Line 
Consoles 
The Ids PltKK mining 
ItiMHiliriilly ilhi<lrute« 
tl>c iimhhIvO' Ibif of 
pi >r kin Hi" .M|i|u-f>it f'on- 
Milrs«. "Orl.nxe." Hiph- 
Imi,v mil l^tuimy tw»h^. 



Without ohlipation send mo your new 1932 catalog and romplrte 
detail* of 13 and 15-tube All -World. .Mi-Wave Comhlnalion». l-tubo 
Converter. 9 and 1 l-tubo Sujier- Ifeterotbno, low factorj prl(es. ea»y 
terms and liberal 30*day freo trial otter. Tldi ii NOT an order. 



Dept. 72 



Est. 1920) 



CINCINNATI, 0. \ 
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Address 

Town State, 
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"Takes the Resistance Out of Radio" 

Editorial Offices. V6-98 Park Place, New York, N. Y. 



MODERNIZING ELECTRIC SETS 



By HUGO GERNSBACK 



s 



1NCK the advent of the elect rie set in lf>27, approximately 
15,000,000 of such sets have been produced. 

Of these, 10,000,000 may Ik* said to l»e antiquated 
because they operate with old-fashioned equipment, ami 
are still utilizing the magnetic type of speaker instead of 
the modern dynamic type. 

The old sets have no tone control, and as a rule, compared 
to a modern receiver, they have little power, or as it is said 
in the vernacular, they have "no pep/* 

Yet, millions of such sets are in use every day for various 
reasons. One reason, perhaps the main one, is the present 
economic depression; the owners have a real investment in 
their sets, (having bought them when high prices prevailed, 
at an average of over $100,00 apiece) and are, therefore, loth 
to throw out the set which, after all, still gives some service. 

Another reason is that some of the sets of the vintage of 
1928-29 were housed in very expensive ca hi nets; the latter 
of^en representing more than 50% of the total cost. The cabi- 
net that now houses an antiquated radio is a piece of furniture 
that the owners are not willing to discard immediately, and 
for that reason they put up with the admitted deficiencies of 
the old radio. 

Although these are excellent reasons, they should not deter 
the aggressive Service Man from selling efforts, because they 
open up a hitherto-untapped gold mine. 

It probably has not entered into the head of the present 
owners, of these antiquated sets, that these may he modernized 
and brought up to date for a very modest sum of money. The 
changeover of such sets to dynamic speakers, pentodes, vari- 
able-mil tubes, etc., is not a difficult one; and it enables the 
Service Man to reap a real harvest, if he only knows how 
to go about it. 

If the Service Man who has serviced such sets in the past 
knows what he is about, the situation reveals itself as one of 
comparative simplicity. AH he needs to do is to call the atten- 
tion of the owner to it by personal visit, telephone or letter, 
telling him that his set is now woefully antiquated, and that 
it needs to he brought up to date. If you once get "under the 
skin" of the owner, and make him realize that he has an anti- 
quated radio set (which may be compared to a Model "T" 
Ford car) the owner will usually be persuaded to consider 
the proposition of having the set modernized. 

Of course, the owners of fine cabinets, nine times out of 
ten, fail to realize that a changeover 1 wiH not mar or a fleet 
the appearance of their prized cabinets, and this point should 
be pressed with due emphasis. 

Naturally, no two cases will ever be exactly the same, so 
it is possible only to give general advice on the subject; but. 



as a rule, it has been found in practice that a little salesman- 
ship properly applied works wonders with the average set 
owner. 

Most important, however, from the standpoint of the Service 
Man, is the fact that once the job has been done, it will be 
found that the owner's attitude towards the set has entirely 
changed. The improvement has, so to speak, put new life into 
him, speaking from a radio standpoint, lie will use the set 
more; he will be more likely to show it to his friends, because 
he can again feel proud of the set, just as when it was new. 
It can, indeed, be described by him as an "up-to-date set," 
because that is exactly what it is. 

Just as an operation has made a new man out of many an 
invalid, so a "set operation" makes a new receiver out of an 
antiquated "wheezer," and will be a source of more business 
for the Service Man. Once the set owner has been shown that 
a Service Man has done him a real turn, he will call the same 
Service Man in again when the need comes, either for servicing 
or if he finally decides to buy a new set. And we know of 
many eases where Service Men have closed a number of nice 
set sales in this way. 

And have you, as a Service Man, ever considered the multiple- 
speaker installation? 

Practically every set owner has use for more than one 
speaker. Whether he lives in an apartment or in a house, 
the ease remains the same. As a rule, the radio set will lie 
found in the living room. What about ttie dining room? 
What about the child reus' room? What about the bedrooms? 

If the owner can be convinced that, for a moderate sum of 
money, speakers can be installed all over the bouse, with 
switches and volume controls so that they may be turned off 
and on at all outlets; many attractive sales can thus be made. 
We know of a number of Service Men who have worked this 
as a specialty, and found it exceedingly profitable; particu- 
larly in suburban or country houses, where the need of extra 
speakers is acute. 

Of course, in this instance too, an old set operates poorly, 
because more power is required to supply a number of speakers. 
The extra speaker, as a rule, need not be a dynamic; it may 
he of the magnetic type, as the wiring is simpler and the 
power demand less. With the coming of the summer, loud- 
speaker installations on summer porches is a worth-while 
undertaking for Service Men who complain of ipoor business. 

One Service Man always carries an extra speaker with him, 
to demonstrate on the spot the advisability of extra speakers. 
He reports that six out of eight. owners order at least one 
extra speaker. 
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How to Build the 

TETRADYNE 

ALL -WAVE RECEIVER 



By 
HARRY 
HILL 



THE writer has always had a liking for the superheterodyne 
receiver ever sinee building the I'ltradync designed by the 
late It. K. LaCault. With the advent of screen-grid tubes, 
however, be has always felt that the extra grid eonld be put 
to good use by using one tube as a combined oscillator and modu- 
lator (first-detector). Consequently, about a year ago, the writer 
set iihont designing a receiver, using the superheterodyne principle, 
that incorporated the idea mentioned above. As a result, the set 
pictured in Figs. A, 1», and (' was developed. H is called the 
"Tctrudync'* Model 112 merely because the combined oscillator — 
finst-dctcctor is a four-element tube. 

The Oscillator — First-Detector 

Figure 1 shows a detailed schematic circuit of the first tube. It 
will be seen that one side of the oscillator tuning condenser C2 is 




250,000 nbms. The cathode bias resistor (R2 in Fig. 2) may have 
a value of from 500 to 1,000 ohms; it is not very critical— in fact, 
in one case, the writer used 1,500 ohms with very good results. 

A further examination of Fig. 1 will show that the input to this 
tube is tuned in the conventional manner, even though the plate 
circuit is a little out of the ordinary. There is about JK) percent 
coupling between tin 1 screen and plate circuits, the exact amount 
depending upon the value of plate voltage used. This value has 
nothing to do with the construction of the receiver; it being given 
tor the interest of certain "technically-minded" men. 

A particular point of interest is the fact that the screen-grid \< 
used as the output element. This grid has its current modulated 
(varied) by the plate current fluctuations; it being in this manner 
that the coupling is secured. 

The \nltages on the screen-grid and plate are not at 21 II critical, 
but, as a general rule, the plate voltage should be about 
one-third the value of the screen voltage — which is the 
same for am d\ natron nsedhitor llowewr, the wilt- 
ages spicih'ed on tin diagram hiive been found best for 
all practical purposes. 

The writer has found one feature that nun he of 
interest. I'smg one particular tube with 1H0 volts on 
the screen, the plate-voltage supply lead could be dis- 
connected entirely from the set, and the tube would 
keep on functioning as usual, Once the set was shut 
off by means of the power switch, the tube would not 
oscillate again when the set was turned on unless the 
1 80- volt lead were momentarily applied. This may be 
food for thought for some detailed experimenter. 

The two circuits (first-detector and oscillator) are 
presented from "-pulling in" by the plate resistance of 
the tube. Tbus L under no conditions do the nseillator 



Fig. B, above. Top rkTC of the Tetradyne's chassis. 
Fig. C, right. L'tidcr-chassis view of the receiver. 



connected to tin- positiw s/dt of the high voltage 
through the oscillator coil which is connected in 
the pi ite lead of the tube, Sinn- the other terminal 
of the condenser is grounded., the high voltage is ap- 
plied directly across the condenser. This may not lit* 
regarded as "good engineering" practice, but tin- 
writer has operated this receiver for eight months 
without any harmful effects, It will be noticed, l>\ 
r« fc letice- to the s< hem die diugr.un of tin completed 
reeeher sh-mn in Fig 2, th it a sin ill ( hristm.js-t re-e 
lamp is eemncete-d in the h(irh-\ oltiige line; if 1 short 
should occur, 1he tamp will burn nod, thus protecting 
the "IP supply unit from possible danger. 

Referring again tn Fig. I, it will be seen that a grid leak and 
grid cemdcnseT is used in the* input circuit. This is optional, as the 
eire'uit wen*ks very well without it; it docs, howe'ver, seem to add 
a little sensitivity to t he receiver. If it is used, the grid ce>nde*nser 
should have a value of 150 niitif., and the grid leak a value of 




and broaden sting station mix at any but the I.F. frequency. 

It will ne>w be* instructive te» discuss the tubes useel in the set and 
then proceed with its const ruction. 

Hnth the *24 and \*5 (the latter a variable-mu type 1 ) tubes have 
been tried in the oscillator — lirst-eh , te , cte»r stage. From the writer's 
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Many all-wave receivers have been de- 
scribed heretofore; but the Tetradyne, dis- 
cussed by the author, has some very novel 
features that warrant the close attention 
of set-builders, Service Men, and 
Kxperimenters. 



experience, tin* '3a has been found to give better results on the 
lower waves while the .saine reception was secured on the broadcast 
band. For this reason the type tuhe was selected for this pur- 
pose as well as for the two stupe* of I.K. A '24 was used as the 
.second-detector whieh is resist a nee-eon pled into ;i *27 first audio 
whieli, in turn, feeds into two *17 pentodes connected in a push-pull 
h rranpcmciit. 

The Tuning Condensers 

Now. referring to Kip. 2 ;ind also to the photographs, it will he 
seen that the tuning eondeiisers are of the twn-stator type. They 
ere National type K.C 4 whieh originally had a capacity of .OOOt-mf. 
However, several plates have heen removed from each seetioii so 
that now the smaller section is composed <»f three plates ami has 
a capacity of .0()01-mf. (Condensers C2 and Co in Kip. 2.) The 
larger section has seven plates ami a ca- 
pacity of .<M)n2-mf. (Condensers CI mid 
CI in Kip. 2.) This results in a total ca- 
pacity of .Onnii-mf. in each section, which 
is used to tune the hroadcast hand. The 
smaller sections are used only for the short- 
wave hands, and are automatically con- 
nected in the circuit by means of the pllig- 
i:i coils illustrated in Kip. 3. 

Condenser (\'J is shown in Kip. 2 as eon- 
nectinp directly across the entire tuninp 
unit; hut, in reality, it is connected only 
across the smaller or .0001-mf. section; this 
connection also heinp shown in the coil data 
of Kig. s. 

The main tuninp condensers are ganged 
on one dial and C3 is manipulated hy means of a separate knoh 
on the front panel. Its use on the hroadcast hand is not at all 
necessary; hut on the shorter waves, it helps to tune in the weak 
stations. Condenser Co" is an equalizing condenser of ahout 50 imnf. 
2i ml is permanently connected to the hroadcast-haud coil; once 
adjusted, it should not he touched ap;iin. 

This condenser is also shown in the coil-data illustration of Kip. 
II. It should he studied very carefully. 

One thinp that will he noticed in examining Kip. 2 is the ahsenee 
of U.K. chokes and complicated filter systems in the plate and 





Fi* 

Detailed diagram 



Fi«. A 

Front view of the Tetradyne Model HI receiver, 

sereen-prid leads. They may Ifc used if so desired, hut the writer 
floes not see the necessity of them— in this set, at least. Nothing 
is used that does not improve results at the loudspeaker, for that 
is where the merits of a set are judged. They were tried and, 
while they may he theoretically O.K., the writer did not notice any 
improvement with their use, and consequently discontinued them. 

It will he noticed that the second-detector, while it is a '24 type 
tulic, has its sereen-prhl and plate connected topcther — it heinp 
used as a repitlar three-element tuhe. In this manner, preater 
amplification is secured than if a '27 were used. 

Different set-constructors have their own ideas on how a set should 
he shielded. I have found the followinp to he successful. 

Shielded wire is used on this receiver; the shield heinp p rounded. 
It was found necessary to completely shield the first I.K. trans- 
former and tuhe from the rest of the set, 
so all three I.K. transformers and the two 
l.K. tubes were enclosed in a separate three- 
section shield. The modulator-oscillator 
tuhe, the tuninp condensers and coils are 
all placed in one larpe shield-hox; and con- 
trary to the usual custom, the coils and 
condensers are not shielded separately. How- 
ever, the tuhe is shielded separately. 
None of the lends from the coils to the con- 
trol-grid caps are shielded — just plain 
ruhher-eovered wire is used. 

The complete receiver, includinp the power 
supply, is mounted on a sheet of ll-paupe 
aluminum, IP/, ins. wide, 21 ins. lonp, and 
2',.. ins. hiph. The modulator-oscillator tube, 
coils, tuninp condensers, and dial are mounted in an 18-pauge 



of the oscillator, 
the 

aluminum shield-hox, 10' , ins. lonp, li ins. hiph, and Ht\ ins, wide. 

The shield-hox for the l.K. and second-detector is H\\ ins. lonp, 
5 ins. wide, and h' ins. hiph. It is divided into three equal com* 
partmcnts, the material also heinp No, 18-panpe aluminum. 

I lome-huilt tuninp coils wound on commercial forms have been 
used thro uphout as they have la-en found to he inexpensive. 

Kipnre 11 illustrates the manner in which the tuning coils are to 
he wound. While Pilot coil forms were used, they may he con- 
(Continued on fxuje u'82) 
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VOLUME CONTROL. 
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1 10 V, AC 



Fi*. 2 

Complete schematic circuit of the Tetradyne receiver. The exact connections of the input tuniittj circuit is shown in Fig. 3. 
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MORE NEW TUBES! 





HKHK we a iv again this month with 
a lint' of eight new tubes; each one 
being prematurely announced in 
these pilot's so that the set buihler, 
experimenter ant! Serviee Man may he in a 
hetter position to formulate any plans he 
may have hat! tor the future. It might he 
well to state that it is impossihlc at this 
time to speeify the type-numher of these 
tuhes inasmuch as they have not yet heen 
estahlished at this writing. 

It is probable that even tine of the tuhes 
discussed in this artiele will have its physi- 
cal construction changed slightly, hut this 
should not hamper the reatler inasmuch as 
the electrical eha met eristics will he identical 
with those given here, 

A New Type Output Pentode 

In Fig. A we have 
shown n new type of out- ^^^^^^^^^^ 
put pentode which is ca- . — 
pahlc of delivering 3,5 
watts of untlisttirtetl out- 
put with a loatl resist- 
ance of 7000 ohms. IVoh- 
ahly the unique feature 
about this tube is the 
fact that, unlike other 
output tuhes, it has a 
heater; in other words, it 
has a cathode emitter 
which is similar to the 
'27 type tuhe. This new 
feature results in a much 
lower hum output than 
has heen heretofore pos- 
sihle in power output tuhes, 
consider Fig. 1. 

This curve shows the hum-voltage output 
when the gritl ami plate-return-leads are 
not brought to the center tap of the filament. 
In other words, the '17 type tuhe has a hum 



output of one volt when the center tap is 
hut 1.5 percent off center; the new pen- 
tode has an output of hut one-tenth of a 
volt with the return leads 1.5 per cent off 
center. An examination of this latter curve 
will readily show how tpiiet this new pen- 
tode is expected to he. 

Figure 2 shows the relation hetween plate 
voltage and plate current. The vertical line 
at the 250- volt mark is the rated plate volt- 
age of the tuhe. As with other pentodes, 
the familiar "hump** at low plate voltages 
is ahsent. This, of course*, is due to the 
insertion of the fifth element in the tuhe. 
The curves in Fig. 2 are each taken with 
different values of gritl hiases; at the ratetl 
hias of -16.5 volts, the plate current is seen 
to he approximately 33 milliumperes. 

Figure 3 is a very interesting curve; it 



By LOUIS 



FOR the fifth consecutive month, Radio-Craft is scooping the field 
by being FIRST to announce new and vital radio tubes. In prac- 
tically every case, these new tubes have been published several months 
ahead of any other radio publication in the country. 

Because new tube developments are considered important, and 
inasmuch as every new radio development is fully dependent upon 
new and better tubes, Raiho-Craft has always taken the initiative to 
be the FIRST to bring the latest developments along these lines to 
its readers. 

The present article is a climax in this respect, as the developments 
of the entire radio industry, during the next twelve months, will 
revolve around these tubes. 



For instance, 



shows the relation hetween the load resist- 
ance and the power output of hoth the 
second antl third harmonies. The small 
scale to the right indicates the percent dis- 
tortion. The second-harmonic output is a 
minimum with a loatl resistance of 7000 



ohms; it is for this reason alone that 
the value of 7000-ohms for the Lund resist- 
ance was chosen. 

Figure 4 illustrates the variation of am- 
plification factor, mutual conductance, antl 
plate resistance of the tuhe with various 
gritl hiases. As in the other curves, the 
vertical line indicates the rated hias of this 
new tuhe. 

It may he well to remark that the curves 
as given ahove have !>een supplied by the 
manufacturer of the tube. 

The following are the characteristics of 
the tuhe; heater voltage, 2.5; heater current, 
1.75 amperes; plate voltage, 250; sereen 
voltage, 250; grid hias, -1<>.5; load resist- 
ance, 7000 ohms; anipli- 
^^^^^^^^^ fication factor, 100; in- 
ternal plate - impedance, 
31000 ohms; mutual Con- 
ductance, 3300 microm- 
hos; plate current, 34 
ma.; output power, 3.5 
watts. 

It is seen that the char- 
acteristics of this new 
tuhe are very similar to 
that of the U7. In fact, 
it may directly replace 
the '47 tube; the only 
circuit change necessary 

• is the rewiring tif the 

^^^^^^^^^h socket as per tin* dia- 
gram, Fig. 5. 
The addition of this tuhe to any receiver 
will result in a greater power output with 
less distortion than could he secured with 
the '47. In fact, the author predicts -that 
this new tuhe will completely replace its 
older brother within a short time after it 
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is Obtainable in the open market 

A Combination Oscillator First Detector 

Very few people deny the fiicl that the 
superheterodyne is the most popular circuit 
in use today. The only possible objection 
that one could have to its use is the neces- 
sity for I lav injur nil adilitionnl (oscillator) 
tube. While circuits have been designed 
that have combined tin' oscillator and first 
detector, they have not proved very satisfac- 
tory, especially when made on a production 
basis, so that almost every one who lias 
designed such a circuit has eventually 
changed it so as to use the additional tube. 

Figure B shows what the author considers 
a tube of radically new design — a, combina- 
tion oscillator and first -detect or built into 
a single glass bulb. 

The diagram of \ ig. (i shows the rather 
unique mode of connection. As may be 
seen, the tube has two plates, a pentode- 
grid, a screen-grid, ;i control-grid, a cath- 
ode, and a heater. While physically it has 
seven elements, nevertheless colloquial use 
will probably change it to a zest ode. inas- 
much as the cathode and the heater may 
be considered as a single element.. 

The operation of this tube is not unlike 
that of the familiar dynatron oscillator. 
Itefer to Fig. a. The coil I.I and eon- 
denser Cl constitute the oscillator tuning 
circuit; the coil 1/2 and condenser C2 the 
secondary circuit of a standard It. P. trans- 
former. " Circuits 1,1 Cl ami \.2jO> are de- 
tuned by an amount equal to the intermedi- 
ate frequency. The transformer find con- 
densers shown within the dotted outline to 
the right of the diagram is the first I.F. 
transformer. For convenience in explaining 



the operation of this circuit, the elements 
of the tube have been labeled in the diagram 
;is IM, 1*2, (II, (12 and K which corresponds 
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Fit I 

Ilvm-7'olts outpuf of the *A7 compared to the 
new henter-type out put -pent ode tube, as posi- 
tion of CCutcr-tttp is farted. 
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Fit 2 

Curves sho7i*inp the relation between plate- 
current and plntt -voltaae of the new heater- 
type pentode. 



to the socket connection givrn in Fig. 7. 
AM voltages shown in Fig. ii are obtained 
from batteries in order to simplify the dia- 
gram. The theory of operation, however, 
is the same when operated from a power 
unit. 

Condensers CS,C* and Cr> are the familiar 
control-grid, screen-grid and plate bypass 
condensers, C(> is used as a bypass con- 
denser for the plate- volt age supply of P2. 

Referring to Fig. 8, it may he seen that 
the tube operates on the portion of plate- 
resistance curve which changes very rapidly. 
Thus, any change in grid-bias will result in 
a very large change in plate resistance. Now 
when a signal is applied to the control-grid 
((II), the plate currents of both IM and 
P2 vary in accordance with this signal 
voltage, while at the same time, the plate 
current of 1*2 is varying at ;■ frequency 
determined by the size of LI and Cl. The 
result is that the change in the control-grid 
voltage is determined nut only by the signal 
voltage but also by that induced in the 
grid coil VI from plate coil LI. Here is 
where plate Pi Comes into use: Its current 
is the result of both voltages, whose fre- 
quency is the difference between the two; 
that is, equal to the intermedinte frequency. 
It is for this reason that the I.F. trans- 
former is connected to IM. Stated in an- 
other way, the tube has two plates; through 
one (ft), the oscillating current Hows, and 
through the other, the resultant of both the 
signal and the oscillator plate current. 

The relation between control-grid voltage 
and plate current is also shown in the same 
figure. A peculiar fact, as may be seen 
by referring to Fig. <», is that the plate of 
1*2 is at a potential of but volts anil that 
of PI, 230 volts. 

This tube has some very interesting pos- 
sibilities, and it Would be well for the ex- 
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Fig. 3 

Power output and per- 
cent har mo u ie-d i start ioti 
curves of the new out- 
put pentode. 

pcrhuenter and set 
builder to obtiiin one 
and see what ran be 
done with it. 

The 1\ J. 11 
Pliotron 

A vacuum tuhe 
more sensitive than 
its predecessors in 
the measurement ot 
minute voltage was 
announced recently 
by the vacuum-tube 
engineering depart- 
ment of the General 
Fleet ric Company. 
This new *1ow noise" 
vacuum tube, illus- 
trated in Fig. C, is 
technically desig- 
nated as the type 
"P. ,1. 11 Flint roil, 1 ' 
«liffers particularly 
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Such happenings as insulation in or near the 
electron path, irregular filament emission, 
pis, positive-ions emitted by the filament, 
and insulating foreign deposits on grid 
wires. The const ruction of this new tube 
is such as to minimise these disturbances to 
an extent that will permit the measurement 
of the small voltage mentioned above. 

The characteristics of this new tube are 
as follows: Filament voltage, r>; filament 
current, .25-atnpcres; plate voltage, 135; 
plate current, .45-1 tio.; control-grid voltage, 
.5; amplification factor, :*0; internal plate 
resistance, 10,000 ohms; mutual conductance, 
fOOo rnicroinhos: grid-plate capacity, !Ui 
mmf.; grid- HI anient capacity, I mmf.; pbitc- 
tilatncnt capacity, 2.3 mmf. For a resist- 
ance coupled amplifier, the following con- 
stants should be used: W IV voltage, 180; 
grid voltage, load resistance, 500.0IM) 

ohms. With the above, the plate current 
will be .1-m.i. and 
the amplification fac- 
tor 20. 



200 t 
160 i 
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The Wunderlich 
Tube 

There will be an- 
nounced very shortly 
a new type of de- 
tector tube which is 
novel, inasmuch as it 
limy he used not 
only ;us ;i second de- 
tector but also as an 
automatic volume - 
control and ampli- 
fier. This tube is 
illustrated in Fig. I), 



Fig. 4. above. 
lariat ion of amplifica- 
tion factor, mutual con- 
ductance, and plate im- 
pedance with grid bias. 

Fig. 5, right. 
At the left (A), socket 
connections of the *etc 

heater pentode. 

Fig. 7, right. 
At the right (B). socket 
connections of the nrtv 
oseilla tor— first- detector. 




SCREEN-GRID 02 
PLATE 
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from the usual tube in the degree of vacuum 
that has been attained. In the ordinary 
lube, the gas pressure is of the order ot a 
millionth of an atmosphere (an atmosphere 
being li.7 pounds per square inch): the new 
tube has been exhausted to a billionth ot 
an atmosphere! 

The "low noise* tube makes it possible 
to detect voltages of the order of 1/10,000,- 
onO of a volt. It has been possible to do 
this at radio frequencies for some years, 
but when attempts were made to amplify 
voltages whose frequencies were less than 
1000 cvclcs per second, it was found that 
voltages of less than 1/10.000 of a volt were 
eompletclv masked by large random dis- 
turbances. When these disturbances arc 
made audible by a loudspeaker, they appear 
:is a loud craeiding noise. Because of the 
tact that this new tube reduces this noise 
between a hit nd rati a ad a tlHHumulrfold, it 
is possible to measure voltages as small as 
millionth of a volt and to detect voltages 
len-time* smaller ot all frequencies up to 
i bout one- mi 11 ion cycles per second. 

Laboratory investigations show that ran- 
dom disturbances arc caused by any or all 
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and the diagram of 
its connections in 
Figc 10. 

As may be seen by 
an inspection of this 
figure, there is no 
bias on the tube it- 
self. The coil LJ| 
and capacity CI. is 
the usual secondary 
circuit that feeds 
the second - detector 
(of course, if the re- 
ceiver is of the 
T.K.F. type, the second detector is the only 
one there is, and consequently the informa- 
tion given regarding this tube is valid for 
such receivers also). Us theory of opera- 
tion is relatively simple. Consider Fig. 11. 
The sign;d voltage shown as A is impressed 
across grids (M and (J2 of the tube; one 
(CI) being positive and the other (15*2) 
negative. The plate current, due to Ul, 
docs not rise very much even though the 
rid is positive because of the unusual shape 
the plate-current — grid-voltage- curve 
shown in Fig. 12. The grid (12 being nega- 
tive causes a large decrease in plate current 



as shown in C Fig. 11; when the cycle re- 
verses, (il causes a decrease in plate cur- 
rent while (12 hardly rises at all. The result- 
ant plate current Mowing through the re- 
sistor U of Fig. 10 is shown at 1) of Fig. 11. 
in other words, full- wave rectification is se- 
cured, and the voltage drop across this re- 
sistor may be taken in order to obtiiin 
A.V.C. action. The elements of the grid 
as labeled in Fig. 10 are connected to the 
socket as shown in Fig. lj. 

This tube was designed by Dr. Wunder- 
lich, and is undergoing production at the 
present time. 

A New Two- Volt Pentode 

At this time, tube manufacturers announce 
a new super-control pentode in the two-volt 
series for use as an U.K. or I.F. amplifier 
or as a first detector in superheterodyne 
circuits. It corresponds to the *35 or '51 
in the A.C. series and the *$9 (which was 
described in the February, 1932 issue Of 
Kaiuo-Ckait) in the automobile series). 

The charaeterkstics of this new tube 
(which is designated as the *04) are as 
follows: Filament potential, 2 volts D.C: 
filament current, .0(»-atnpcrc; plate voltage, 
ISO (max.): scroen-jrrid voltage (>7.5 (max.); 
control-grid voltage, -3; plate current, 2.8 
ma.; screen-^ rid current, I ma.; internal 
plate- resistance. 1,000,000 ohms; amplifica- 
tion factor* <>20; mutual conductance, <>20 
micromhos. 

Tliifi tube is idealhj suited to .short -reave 
use, especially for portable receh^ers. When 
used with the '32 screen-grid tube as a de- 
tector, and a '3.'} tune as an output tunc, 
a higher degree of sensitivity and volume 
are obtainable. 

The socket connections of this tube, as 
shown in Fig. 1+. Fig. 15, shows the control- 
grid voltage — plate-current curve of the 
tube and also the mutual conductance curve. 
Fig. 1<> shows a family of plate-current- — 
plate voltage curves. See Fig. II. 

A Detector-Amplifier 

As the sixth tube 
on the list we pre- 
sent a new detector- 
amplifier designated 



Fig. 6, left. 

Diagram of connections 
of the oscillator- - first - 
detector. 

Fig. 8, below. 

Variation of negative 
plate - resistance and 
plate current with grid 
voltage for the oscil- 
lator — Arst-detcctor tube. 
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as tin- 'fit. Jt is designated as a thrce- 
electrodc tn I it" of general-purpose t\pe con- 
struction for use under conditions where 
freedom from microphonic disturbances is 
required, it is specially applicable as a 
(letcetor-ampiificr or oscillator to hattcry- 
opc rated equipment which may he suhjected 
to cither impact or continual vibration. This 
tube is illustrated in Fig. K and has the 
following ratings and characteristics: Fila- 
ment voltage, I.I (D.C.); filament current, 
.25-ainperc; plate potential, 90 volts (max.); 
grid voltage, -1.5; plate current, 2..M ma.; 
niuplilicatiuii factor, 8.2; internal plate-re- 
sistance, 13500 ohms; mutual conductance, 
n*.10 micromhos; plate-grid capacity, 2.3 
timif. ; grid-hhnneut capacity, 5.1. iiinif.; 
plate-lilament capacity, 3.5 timif. 

The "G-2S M Duodiode 

For several years past, the detector- 
circuit of the radio receiver has received 
less technical attention than any other cir- 
cuit from the standpoint of fidelity and 
overload characteristics. 

The earliest type of vacuum-tube detector 
the diode- -consisting simply of a ther- 
mionic cathode and a plate, was discarded 
chieflly because of its hick of gain; or, in 
other words, due to the fact that it was 
not particularly sensitive. It has become 
increasingly more apparent, during the last 
few years, that the two-clement tube, or 
tHmh % has several advantages as a detector 
which more than compensate for its low 
gain and lack of sensitivity, nnd several 
modern circuits have appeared in which the 
usual Intuit, or three-element tube with two 
of the elements electrically connected, have 
been used as a diode detector. It is well 
known that it is practically impossible to 
overload such a detector, since it has the 
ability to handle any amount of power up 
to the point of destruction of the tube itself 
without overload distortion. The circuits 
associated with this use have frequency char- 
acteristics which are inherently better 
adapted to detectors than are the common 
detectors in use today. In f a ct, the diode 
detector is often known as the 'linear de- 
tector" as contrasted with the more usual 
"squa re- law*' type. 

The advantages of ''push-pull" operation 
are well understood in the radio art today. 
The great advantage of push-pull lies in 
the fact that this mode of operation auto- 

FijJ. 9, below. 

l*latc-voltaoc plate- 
current of the detector- 
oscillator. 



Fig. 10, right. 

Circuit diagram of the 
neu* detector. Condcut- 
ers C2 may be triad c 
equal to .O0U25 -mf. 



inatically cancels out the objectionable c\en 
harmonics. 

It lias remained for ( Irigshy-( I runow en- 
gineers to incorporate in an entirely new 
tube and a new circuit, the combination of 
these two developments, that of the diode 
or linear detector, and at the same time the 
push-pull operation. 

The "(i-2S M is constructed with a stand- 
ard heater type cathode operating at a 
heater terminal po- 
tential of 2.5 volts 
and a heater current 
of 1.75 amperes (av- 
erage). It utilizes 
two sin a I 1 plates, 
concentric with tho 
cathode, with a spac- 
ing of about one mil- 
limeter between them 
at the center of the 
cathode. The two 
plate leads a re 
brought out sepa- 
rately to the stand- 
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Curves shotciua the varuttion of plate-cur rent 
and mutual conductance with arid -bias. The 
former is represented by the solid and the 
fatter by the dotted curie. It should be noted 
that with the rated arid voltaoc of — volts, both 
the plate current and mutual conductance vary 
considerably with grid bias. This tube cannot 
be used in the output stage, 

nrd pbite and grid 
prongs of a stand- 
ard five-prong base. 
The tube operates in 
Majestic c i r c u i t s 
with no I ).(_'. plate 
voltage, only the ra- 
dio- or intermediate- 
frcquency signal be- 
ing impressed on the 
plates. 

An important feature of the '*Ci-2S, M 
when operated under these conditions, lies 
in the fact that an extremely long life may 
be expected. At the present time, it is im- 
possible tn say what the actual life may be. 
but it is certainly safe to say that it will be 
far in excess of any of the commercial tri- 
odes or tetrodes now standard in the 
industry. 

The information given above is repro- 



Fig. 11, left. 

Action of the detector 
tu be. 

Fiji. 12, above. 

PlatC'Voltaoe — plate- 
current curve of the 
new detector. 

Fig. 13, upper left. 

Socket connections of 
the detector tube. 

Fig. 14, lower left. 

Socket connections of 
the '34. 

duced with the courtesy of Dr. l\ Marvin 
Blackburn of the (Jrigsby-Grunow Co. A 
photograph of the tube is reproduced in 
Fig. l'\ 

A New Output Pentode for 
Automobile Receivers 

One of the most important problems in 
automobile receivers is that of supplying 
sufficient audio output. The signal level 
should be high enough so that driving noises 
will not interfere. The first sets employed 
fairly sensitive magnetic speakers so that 
an output of a few-hundred milliwatts was 
sufficient. However, with the recent trend 
to small dynamic speakers of poor efficiency, 
the power tubes {ire required to give a much 
higher output. 

The plate-supply power is very limited. 
Dry batteries of 135- and later of 180- volts 
have been generally used as **IP supply. 
Also the "IT* eliminators introduced re- 
cently are designed to give only 30-35 ma., 
because they operate on the car battery 
already loaded up to maximum capacity. 
Allowing about 10 ma. for the other tubes 
in the set, this leaves a maximum of 25 ma. 
for the output tubes. After snbt ractimr 
the bias voltage, about I watts *'K*' power 
remain and must be used economically. It 
is easy to see that 2 watts of audio power 
is the highest possible output under these 
conditions. 

Another requirement imposed on the out- 
put tubes as well as on all the other tubes 
in the set is that of maximum sensitivity. 
Conventional triodes arc, therefore, prac- 
tically eliminated, pentodes being far su- 
perior in this respect. 

There are sonic tidies for this purpose on 
the market already; the '38, for instance, 
having been designed especially for auto- 
mobile receiver opera turn, has proven quite 
satisfactory. In some cases, a tube with 
higher power output and power sensitivity 
is desirable. The plate dissipation, how- 
ever, at 105 volts on tin* plate is rather high 
for the size of the tube. 

The "33" would be quite suitable for this 
application in some respects. However, the 
(Continued on patje <>83) 
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The Latest in 



Radio Equipment 



A PORTABLE SOUND REPRODUCER 

ANEW portable and completely self- 
contained unit for reproducing records 
through radio sets and power amplifiers has 
been recently announced. 

Housed in the leatherette carrying case 
are an electric phonograph motor and turn- 
table, and a sensitive electro-magnetic 
pickup. A carrying ease in the cover pro- 
vides for storage of several records without 
danger of breakage. 

This unit 
is adapted 
for use 
with all 
radio sets 
nnd ampli- 
fiers hav- 
ing pro- 
vision for 
connection 
to fit her 
high or 
low i in- 
p c d a n c e 
pick up s. 
A dap ters 
are avail- 
able for connections to most other radio sets. 

A vail a I »le with either hijrh or low imped- 
ance pickup, and with 78 or 33-1/3 R.P.M. 
motors, for 25 or f>0 cycles, 1 10-volt power sup- 
plies. It is a product of the Operadio Mfg.Co. 




The Op? radio reproducer. 



A NEW BATTERY RECEIVER 

IN THE accompanying illustration is 
shown a new 8- tube superheterodyne 
(Model KOC) designed to operate from a 
1 10-volt D.C. source. 
It uses four type 
F-236-X variable-nni 
tubes for the R.F. 
stage, first-detector 
and two I.E. stages; 
two type F-23<i tubes 
for the second-detec- 
tor and oscillator; 
and two type F-257 
tubes for the A.F. 
stage. It has a band-pass input circuit and 
a small dry battery for "C" bias. 

It is manufactured by E.A.I). Andrea, Inc. 




The Fada Model KOC. 



A SMALL DRY RECTIFIER 

THE II. T. 8 rectifier shown in the illus- 
tration is suitable for supplying the 
plate current of receivers consuming 00 ma. 

It may also be used 
for battery charging 
and for supplying 
field-current for dy- 
namic speakers. 

It is manufactured by 
Wcstinghousc, Brake 
The voltage doublet. and Saxby Signal Co. 




A SMALL METER RECTIFIER 

THE use of output meters for testing 
purposes is beccuning increasingly 
popular. The small rectifier shown below 




A set-up using the rectifier. 

was designed to work in conjunction with 
a 0-1 ma. D.C. meter. For voltage measure- 
ments, the series resistor necessary may be 




Left, manner 
in xehich 
multipliers 
are connected. 
Right, 
Calibration 
curve. 



determined by mere- 
ly multiplying the 
range by 10(H). Thus, 
shown below is the 
connection of a 
meter for three 
ranges, 0-1,000 volts, 
0-100 volts and 0-10 
volts. A calibration 
curve is also shown. 

This unit is manufactured by the Taussig 
Research Laboratories. 
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BULOVA RADIO SETS 

RADIO sets and electric clocks go to- 
gether like hand and glove, but the 
newest models have a degree of utility not 
obtained in earlier models of such "combina- 
tion" instruments. One of these newer 
radio receivers is illustrated below. 

A particularly interesting new feature is 
the Bulova electric clock which is built into 
the set. Besides giving the eorrect time, 
the clock (together with its time relay) 
automatically turns the radio "on" and 4l ofP 
at any desired time. 

Just pick out the 

program you desire 
to hear, set the clock, 
and when the time 
comes the radio 
automatically turns 
itself on and starts 
to play. 

There are five 
models in the Bul- 
The Bulova "midget." »™ lin<> * * five-tube 




T. R. F. midget (illustrated here); a seven- 
tube superheterodyne midget; a seven-tube 
console; a seven-tube Grandfather Clock; 
and a ten-tube deluxe console. 

The dynamic speaker has been set back 
from the front of the cabinet a number of 
inches and a shorthorn introduced, acting 
as an acoustic load. This greatly improves 
the quality of reproduction from the midget 
models. 

The clock operates continually, always 
indicating the correct, electrically perfect, 
synchronized time. The radio set can be 
operated either automatically by the clock 
or manually in the ordinary manner. 

These sets are the first to be put on the 
market by the Bulova Watch Company. 

Its diagram of connections will be pub- 
lished in a future issue. 



AN A.C. AUTOMOTIVE RECEIVER 

T1IK New York and Chicago Automobile 
Shows occasion the announcement of a 
new superheterodyne motor car radio re- 
ceiver. It is manufactured by the Amer- 
ican Bosch Corp. and is designated as the 
Model 9:20, because of 20 outstanding fea- 
tures, 9 of which are engineering features 
combined for the first time in automotive 
radio. 

One of the features is the Magmotor, an 
instrument used for the elimination of **B M 
batteries. This device is a single armature, 
double-commutator machine, with a perm- 
anent magnet field and operates from the 
car battery. The receiver may be opera ted 
either from the Magmotor or from 135 volts 
of "B" batteries. 

Seven of the new automotive tubes are 
used including one used as a "diode-triode." 
Full automatic volume-control regulates the 
signal level to counteract the varying field 
strength as the car moves along the road. 




The receiver utilizes the roof type an- 
tenna now being installed at the factory, 
or it may be operated with a new plate 
antenna designed by the Bosch company. 
It is suspended to the under-side of the 
car frame parallel to the road. 
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A Complete Television Receiver 



AT last, with the announcement of 
a television receiver shown at the 
left and right, the public is begin- 
ning to get a glimmering of the 
particular corner around which tele- 
vision has been biding for the last 
few years. 

The set is a prod- 
uct of the Hut ton 
Television - Itadin 
Cor]), and bids fair 
to find an excellent 
market. It incorpor- 
ates, aside from the 
television receiver, a 
broadcast receiver so 
that the reception of 
sound and image 
may be made simul- 
taneously. 

The set has two 
main features: First, 
the disc is stamped 
from a single sheet of metal, 



-CRATER LAMP 
— LENS 




MOTOR - 



Schematic of lens system. 



The telcz'ision receiver 



and is 

slotted radially, so that each section 
between two slots may be' bent at 
different angles; second, the crater 
lamp is so placed with respect to 
the screen that a long I team-length 



is secured in a very short space. 

These two points arc illustrated 
in the drawing reproduced here. In 
each of the sections mentioned, 
a concave indentation is stamped 
and its surface polished. The crater 
lamp is so focused that the diverging 
beam of light from 
the lamp strikes the 
disc and is reflected 
to the screen. Thus, 
all of the light is 
utilized ami a pic- 
ture 5 x <> inches is 
secured in a cabinet 
whose depth is only 
11 inches. 

• The photograph at 
the right shows the 
<i<)-! ine disc removed 
from its motor in 
order to illustrate 
the respective loca- 
tion of the crater lamp and its asso- 
ciated parts. 

Sound is emitted from the loud 
speaker at the top of the grand- 
father type console illustrated. 
Clvde Fitch is the inventor. 




Rear 
trh 



riew of the 
ritt ion untt 



combination 
brondeost 



NEW PORTABLE "P.A." SYSTEM 

TIK latest thing in portable public-ad- 
dress equipment is illustrated here. 
The complete unit is carried in a single, bal- 
anced carrying case, the front of which is 
Utilized as a bailie for the self-contained 
dynamic speaker. Complete with tubes, mi- 
crophone, and all accessories, the weight is 
only 40 lbs. 




77#<» portable /\. f. system 



The input from the two-button micro- 
phone that is supplied, or from any 200- 
otini phonograph pickup, is raised by the 
three-stage amplifier to a volume level suf- 
ficient for addressing a group of people 



that may be assembled in a room 1,000 feet 
square. The amplifier operates from 110 
volts 00 cycles, A.C., and supplies power for 
all accessories including the dynamic speak- 
er and two-button microphone. 

A control panel is provided with separate 
volume controls for microphone and phono- 
graph input, and a changeover switch for 
.shifting the amplifier to either input. The 
cover provides stowage for a 50-foot rub- 
ber-covered microphone lead and a 25-foot 
A.C. line cord, A jack is provided that 
allows from one to four additional A.C. 
dynamic or magnetic speakers to be oper- 
ated without affecting the output of the 
main speaker. 

This type of unit finds wide application 
for use at meetings and luncheons where 
overflow crowds are located in a second 
room, and as a paging system during con- 
ventions. They are often carried by speak- 
ers on tour who wish to make certain that 
they are easily heard by their whole audi- 
ence. 

This instrument is manufactured by The 
Operadio Mfg. Co. 



NEW REPLACEMENT CONDENSER 
BLOCKS 

THKKK have recently been announced re- 
placement units for the Majestic **<>-!>-<>" 
and **7 15- 1 Ml," and At water Kent models 
"UV* and **:jH M power supply units. 

The replacement unit for the Majestic "9- 
I'-fr power supply consists of three 2-mf. 
sections of +00, 500 and <>00 f>.(\ working 
voltages and 1-mf. section of :K)0 D.C. work- 
ing voltage with a choke connected in series 
Willi the latter. 

The replacement unit for the Majestic 
••7B-IM>" power supply consists of two 2-mf. 
sections of :JOO and tiOO D.C. working vol- 
tages, and two .'{-inf. sections of U00 and tOO 
D.C. working voltages. 

The condenser sections used in the con- 
struction of these blocks arc non-inductively 
wound, thoroughly impregnated and dehy- 



drated and use high grade materials. They 
are mounted in metal casings, fully sealed 
witli moisture-proof filling compound and 
provided with convenient soldering terminals 
on an insulating strip through the top of 
the unit as shown. 




Replacement unit for Atwater Kent Models 
37 and 38 power units. 



The replacement units for Atwater Kent 
models **:i7" and ".'NT power supply units 
consist of two .5-inf. sections, two 1-mf. sec- 
tions, two filter chokes and a speaker choke. 
The condenser sections ami chokes are 
mounted in heavy metal containers tilled 
with sealing compound and provided with 
colored wire leads. 



The above units are products uf the Aero- 
vox Wireless Cor]). 




Replacement unit for the Mai est ic Model 9-P-6 
Power supply. It consists of three 2-mf. sections 
and a 1-mf. section with a choke. 
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A 5 TUBE SUPERHETERODYNE 

BY the use of tin- "autodwic" principle of 
operation, it liiis been possible to pro- 
duce 21 5-t itl if superheterodyne, the Crosley 
"Utlfclhi," ill nst rated. 




REFLECTOR-LENS TELEVISION 

XT K WEST in television Is the "prismatic 
1^ reHceting lens" s\ .stern of television de- 
veloped l>y William llo\t IVck, Light, 
instead of going through the scanning dise. 

is reflected 
by the mir- 
rored buck of 
the lens and 
thence to the 
screen; the 
resulting fo- 
cal length 
makes con- 
venient, IN 
xHHtll i/e/i//e 
a picture 12 
ins. square, 
or more. In 
the cabinet 
shown are 
the n s n a 1 
sound and 
sight units. 



A LICHT-OPERATED RELAY 



The Crosley "Lit! fell a.' 



A "QUICK-SERYICE" ANTENNA 

Tl 1 1-1 "Tenoacord" illustrated h;is been 
developed by the 1 lolyokc Co., Inc., to 
meet the demand for simple antenna ccpiip- 
ment .suitable for modern, high-power re- 
eeivers. 

This device incorporates a 25- ft. "an- 
tenna** lead, 10 t't. of which Is enpaeity- 

conpled to A 
light - line lead 
1(1 ft. long (one 
end of which 
plugs into the 
The antenna* power outlet, 

while the other receives radio set's plug); 
the remaining 1 5- ft, length is permitted to 
dangle conveniently as added pickup. 




"SOUND-ON-FILM* HOME TALKIES 

Al'RODCCT of RCA Phntophone, Inc., 
the Hi mm. IMtotoplioiie .Innior Portable 
now makes available for home, office and 
shop a complete little **thcatrc,** — ■ and with- 
out recourse to the machinery required for 
tnrntable-and-disc operation. The equipment 
weighs Vi ll»s.: it measures IP., x 13'.. x H' , 
ins.; it is complete with loudspeaker and 
110 V„ A.C. power equipment and is re- 
produced below. 




\bove, A to L. feetf reel, taken p, feed, prof, 
lamp, optica! system, sound drum, exciter, 
proj. sw and amp. vol. coatnd. amp. sic. 
compensatoi jr.v.. speaker pliut. taken p reef. 
Riglit, normal size of 16 mm. film and ru- 
Urged sound track. 



prismatic _ uruT 
LENS /V SOURCE 




SPOT' 



Above, reck television re- 
ceiver (and in back, Co- 
lor acd view of inset pris- 
7>wtic icflcctiiut lenses). 
Left, arrangement of the 
Peck optical system. 
Liftht from the aeon 
crater lamp "liaht source" 
passes to the mirrored 
plane sin face of the spe- 
cial lens. 



NEW ELECTROLYTIC CONDENSERS 

SMALL-SPACE electrolytic condensers 
now being manufactured by Duhilicr 
Condenser Corp. are particularly suited to 
the requirements of high capacity and low 
impedance; and D.C. working voltages of 
2-3 (a\ailable in units of N, 10, and 20 mf) ; 
50 (K <i, and H inf.), and 12a (10 and la inf.). 

Metal-container type measures a t x 2-:*/l<» 
X l\\ in.; cartridge type, 2' , x I in. in 

diam. for 125 
V, units, and 
2', x \-iii, 
in diam. for 
t he I o w c r 
voltage units. 



Above, Duhificr type, 
and, right can type of 
compact electrolytic con- 
densers. 



16 mm; ff 

si 

SOUND ^ffTi 
V TRACK ^ \ % 



AN inexpensive light- 
operated device is the 
new LuxTron snpcr.sensi- 
tive selenium cells nnd 
relax" which 



V 



r a t e S 
from a 22 \U 
volt current 
source. The 
in ;i n u f a c- 
turer is Lux- 
'I* rou De- 
vices Co. 



The light 
operated 
relay. 




POLICE RADIO SETS 

THE new types D-2175 (1712 k(\ hand) 
and D-2l<><> (2110 ke. band) St ruin- 
he rg-Ca'rl sou Police Receivers illustrated 
below are manufactured by Stromhcrg- 
Carlson Tel. Mfg. Co. These superhetero- 
dynes incorporate A.V.C. and pentode 
A. 1'. 




The Police Radio Set. 



METER SHUNTS 

SIIVXTS i»f special alloy wire for mul- 
tiplying meter readings are illustrated 
below. Manufacturer, I). L. Van Leuven. 

Circuits, and mult t- 
seale dials for stand- 
ard meters are avail- 
able. 

A schematic circuit 
of fi "universal" meter 
is shown below. 



Above, I 'an 
meter shunts: 
and rioht. 

measuring 
lOO.Oim „hms: 
0-5. 0-J5 and 
0-1 nn ma.; 
and. 
0-5. 0-10. 0-50, 

0-2 5 'I. and 
0-1,000 v.dts. 




I Vooo'o^vij ♦ 
i — .-. . IHIt-l 
V._\0Op_O«MS OHM CKCUIT ora I00.0O0 



u 4V0OC? 40000 

'— Viwy i sov 

» MVOOO' Z00 000 

f_ < ohm* .;- ohms 
^■wvww 150V 
(.000.000 < JSO.0O0 
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Constructing a 

SIMPLE 
SET TESTER 



Photograph of Mr. 
Lccb's set analyzer. 



By JOSEPH Li:EB, E.E. 




Fig. 1 

Suo nested fume} layout for the tester. Misecl 
lancous material may Iv kept in the side 
compartment. 



obtained con- 
size may be 



EMKHSOX once said, "If eyes 
were made for seeing, then 
beauty is its own excuse for 
being." This bit of philosophy 
can be applied to articles describing 
set analyzers ;is well as flowers. The 
test set illustrated in Kig. A was built 
because of its extreme compactness, 
simplicity and low cost, although it 
is not lacking in syniiiictry. 

The size of the instrument panel is 
only P.i inches by H inches, while the 
outside dimensions of the carrying 
ease arc 8' ,<.» inches long by <►% inehes 
wide by 2% inehes deep. A sewing 
machine tool box was pressed into 
service to house "the works." These 
boxes may be obtained for almost 
nothing at any sewing machine deal- 
er's. If a box of this type cannot be 
veniently, any other case of suitable 
substituted. 

Description of Analyzer 

Figure 1 shows the panel layout. As will be ob- 
served, only two meters are used; a D,C\ voltmeter 
and a IXC milliamnieter. The AX\ voltmeter was 
purposely omitted, for two reasons, A third meter 
would add considerably to the bulk of the test kit, 
and is not used often enough to make it absolutely 
essential. The most important readings are obtained 
on the two instruments. If A.C. readings are 

desired, the Service Man can carry a separate port- 
able meter in bis tool kit. 

A five-prong flush-mounted socket is placed as 
shown. The use of a four-prong adapter obviates the 
necessity for a four-prong socket on the panel, tend- 
ing further toward conservation of panel space. Tip 
jacks arc used for the tube-socket terminals, screen- 
grid clip, ami external posts of the voltmeter and milliamnieter. 
This procedure brings all part a of the circuit right out on the panel, 
ichere the tests can he made directly. Con ip Heated switching 
arrangements are thus done away with. 

The meters used in this tester are of the two-inch flush-mounting 
type. Weston Model 5(M> was the make selected. The voltmeter 
in this cast- had two scales, 0-8 and 0-200. A 0-1-00 scale was added 
by the inclusion of a multiplier in the circuit. The resistance of 
the multiplier is equal to the resistance of the meter at the 200- 
volt range, in this ease 25,000 ohms. The milliamnieter is a 15 ma. 
instrument with an additional shunt connected through a toggle 
switch for the 150 ma. range. The shunt is easily made by con- 
necting the milliamnieter in series with another millianmieter (of 
about 150 ma. range), a variable resistance, and a battery. Various 
lengths of resistance wire (from an obi rheostat) are connected 
across the terminals of the 15 ma. meter until its reading (multi- 
plied by 10) corresponds to the reading of the higher-range meter. 
When the proper length of wire has thus been determined experi- 
mentally, a piece of spaghetti tubing is slipped over it and lugs 
carefully soldered to the ends. We now have our shunt for the 
**lir* range of the meter. The toggle switch takes this shunt out 
of the circuit when the "LCV range is required. 



Associated i 
point selector 
for continuity 
diagram (Fig 
plished. 
batterv 



condition occurs when 
to rest upon the two 



the switch 
right-band 



TO SrG.CAP 
-ON ANALYZER 




ADAPTER 
FOR ANALYZE* 




ADAPTER 
rOR PLUG 



•ith the voltmeter circuit is a four- 
switch for 8, 200, or 400 volts, or 
testing, deference to the wiring 
2) will show how this is accoin- 
It will be noted that with the testing 
connected as shown, it is impossible b 
short-circuit it, should the switch happen to rest 
upon two adjacent points. The worst condition 
possible is a short through the two external multi- 
plier resistances — 1!),000 ohms- -which is not very 
serious. This 
lever happens 
points. 

The ham lie of a round "stippling'* brush, to- 
gether with the base of a burnt-out '27 tube, serves 
admirably as an analyzer ping. One end of the 
cable connects to the socket prongs and the screen- 
grid eap on the side of the handle. The other ends 
of the wires go to the respective tip jacks on 

the panel, 

A pair of flexible 
Jeads should be made 
with phone tips on one 
end and test prods on 
the other. The posi- 
tive lead may be 
marked with some 
red thread or other 
device. For testing 
sereen-grid tubes, a 
short lead is made 
with a phone tip at 
one end, a screen -grid 
clip at the other. The 
tip of this lead is 
plugged into the tip 



TO StG. cap 

ON CABLE 





J F 



*«0 SOCKET 
ADAPTER 



Fig. 3 

At the left, an adapter for the plug-end of the analyser cable; (Continued on 
center, ihe adapter for the socket in the analyzer; and right, an 

adapter for testing *R0 rectifiers. V a 9 € 





ANALYZER PLUG 



TOGGLE SWITCH _ 
CLOSED FOR 150 M A hi ; 
OPEN FOR 15 M A (LO.; 



Fi«. 2 

Complete schematic diagram of the tester. J'oltanc measurements are 
made at the socket terminals of the analyzer by the voltmeter leads which 
are inserted in the left-hand terminals. 
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Table 2. 












H&rnonlos 








Pnndansntal freqm»aoy 
In o. p. a. 


£U 
lang .mi l©s 


leng. miles 


len?. miles 






40 


583 


388 


291 






100 


£33 


166 


117 






500 


47 


31 


23 






1000 


23 


15 


11.5 






8000 


11.6 


7.7 


5.8 




3000 


7.8 

1 


5.2 


3.9 




4000 


5.8 


3.9 


2.9 




5000 


4.7 


3.1 


2.3 




6000 


3.9 


2.6 


1.95 




7000 


3.3 


2.2 


1.66 




8000 


2.9 


1.9 


1.45 






9000 


2.6 


1.9 


1.3 






10OO0 


2.33 


1.65 


1.17 













IN* ANY well-designed voice transmission circuit, sncli as tele- 
phone lines, radio- broadcast speech equipment, public- 
address systems, "talkie** apparatus, etc., will lie found 
resistance networks, or attenuators, more commonly called 
"pads.** The proper nse and design of these pads make for an 
efficient transmission system, from which the maximum output of 
energy with the least distortion may he obtained, and which, if 
these pads were not used, timid not he realized. It can be said 
that pads find their way into practically every phase of voice 
transmission where quality reproduction is the prime requisite. 

It is the purpose of this article to make clear the methods by 
which these pads are designed, to show their application in trans- 
mission circuits, and to discuss the problems encountered in trans- 
mission circuits where pads are used. 

Purpose of Pads 

In voice-transmission circuits, where energy is being transmitted 
over a line to a load located at the far end of the line, it is 
necessary that wane means be employed to control the magnitude 
of the energy enter in g the load. It is 
for such purposes that pads are used. 
These networks are always used be- 
tween a source of energy and a load. 
The source of energy might be any 
of the following: 

(1) Output of a speech amplifier, 
such as a normally high-level am- 
plifier which is feeding another 
amplifier located at a remote point; 

(2) Output of a high-level am- 
plifier (power amplifier); 

(:*) Output of a low-level am- 
plifier, such as a condenser-micro- 
phone amplifier, which is feeding a 
speech amplifier located at some 
distant point; 

(I) Output of microphone cir- 
cuits, etc.: The load may consist 
of a transmission line carrying the 
energy ami terminating in an im- 
pedance lwated at the far end of the line. This load impedance 
might consist of any of the following: 

(a) Primary side of a line-matching transformer (line to 
line transformer) ; 

(b) Input circuit of a speech amplifier: 

(c) Loud speakers located at distant points from an 
amplifier: 

(d) Mixing circuits, etc. 
The attenuator imposes a constant impedance upon the trans- 
mission line, thereby controlling the level (magnitude) of the 
energy being transmitted into the far end of the line. The at- 
tenuator or "pad** maintains this level by introducing a loss in 
enerwj between the source and the toad, at the same time causing 
no impedance mismatch to the impedances U-tween which it is 
working (source impedance and load impedance). 



The Theory and 
Volume Controls, 

Matching 

(Part 
By 

To illustrate the statements given in the preceding paragraphs, 
a typical case showing the use of such networks will he given. The 
complete design and calculation of the pads will he shown, and the 
problems arising in circuits in which these pads are used will he 
discussed. It is hoped that by obtaining a complete understanding 
of the subject matter given in these papers, any problems relating 
to the design and use of pads in voice transmission circuits will 
be materially lessened. 

Let us assume we have a radio amplifier whose output voltage is 
1.5 (effective value of alternating current). This voltage is to be 
fed over a transmission line, at the far end of which is located 
the primary side of an input transformer, whose secondary is in the 
input circuit of an amplifier (see Fig, Let us also assume that 
it is also necessary to reduce the voltage impressed across the 
primary side of the transformer to approximately .15 volts (It, M.S.). 
It can be seen, therefore, that it is necessary to interpose a net- 
work of some sort between the input source of 1.5 volts and the 
primary side of the input transformer in order that the voltage 
will be reduced to the desired value, at the same time introducing 
no impedance mismatch hetween the source and the toad. 

In voice transmission circuits, this 
network is composed of non- reactive 
resistances so arranged that they will 
cause the desired loss between the 
input and output terminals of the 
pad. Hy "non- reactive** is meant re- 
sistances whose impedance remains 
practically constant to alternating 
current. This is accomplished by 
constructing the resistances so that 
their inductance and capacitance is 
negligible throughout the frequency 
band in which they function. (The 
construction of the resistances for use 
in the pads will be given in a forth- 
coining article). 

For most purposes, this frequency 
band can be taken as the audio spec- 
trum of 10 to 10,000 cycles per sec- 
ond. The resistances used in networks 
must lie non-reactive in order that 
the attenuator maintain constant impedance characteristics through- 
out the audio hand to the impedances between which it is working, 
so that straight line frequency attenuation will be obtained without 
frequency distortion in the transmission circuit, which would hinder 
the intelligibility of the signal. 

The change in voltage between the source and the load is ex- 
pressed as the logarithmic ratio between the two voltages. At this 
point a brief resume on the transmission unit or decihel will be 
given, so that those not familiar with this unit will have a clear 
understanding of bow it is used in transmission circuits. 

In electrical circuits carrying energy which is either being am- 
plified or attenuated, the question arises: What is the relationship 
between voltage, current, and power on the input side of an ampli- 
fier or an attenuator, to the voltage, current, and power on its 
output side!" The engineer signifies this ratio between two voltages. 



FULL 

186.0 
MILES 




\ REFLECTED 
— WAVE, NO LOSSES 

WAVELENGTH IF NO LOSSES WERE 
PRESENT IN CIRCUIT* 186*0 MILES 



Fid. 4 

Initial and reflected 'tares in a circuit zvith and without losses. 
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HY LEVY, B.S. 

two currents, or two powers, by the number of decibels change 
taking place between the input and output terminals of the am- 
plifier or the attenuator. 

The Decibel 

In any electrical circuit carrying energy, the product of the 
common logarithm of the poicer ratio multiplied lnj ten, or the 
product of the common logarithm of the current or voltage ratios 
multiplied by hrtnty determines the change in decibels. 

As an example of this principle, let us assume that in a certain 
circuit the voltage has been decreased from IJ.O volts to 1.0 volt, 
or to one-third of its original value. Then from the definition as 
given above, the voltage ratio is <l to 1, or tf. The common logarithm 
of three is 0.1771 (which may be obtained from a table of common 
logarithms). This means that 0.1771 is the power to winch ten 
must be raised to give three. Then, multiplying 0.4771 by twenty, 
we get .9542 decibels change: 

V, . 

i. e., decil>els change = 20 log tt- 

where V, = input voltage 
and V* — output voltage 
:ui 

= *> log i.o 
= 20 log 3.0 
= 20 X 0.4771 
decibels change = 9.542 

The above simply means that if the voltage 
in the circuit has been decreased to one-third 
of its original value, we have caused a change 
of 9.542 units or decibels to have taken place. 
(Sec table in November, issue of Ha mo 

Craft— Editor.) This change in decibels is 
expressed as a loss* as the voltage has been 
tiecreused. Similarly, if the voltage had been 
increased to three times its original value, 
the resultant change in decibels would also 
be 9.542, only in this ease the result would 

a (fain. Therefore, if the voltage has been increased or decreased 
to three times its original value, the resultant change in decibels 
is the same in both cases, or 9.512. The only difference in the 
two cases is in the method of expressing the results obtained. 

When using the 
formulae shown be- 
low, the change in 
decibels obtained de- 
pends on the type of 
circuit involved. In 
an amplifying circuit, 
the relationship be- 
tween the voltage, 
current. or power 
ratios is expressed as 
a gaip in decibels. In 
an attenuator, the 
relationship between 
the voltage, current, 
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Fig. 1, above. Circuit illustrating current distribution. 
Fig. 2, center. Schematic diagram of an "IV -type pad. 
Fig. 3, below. Impedance relations in a typical line. 



In o.t.». 


Length of circuit 

in alUa to 
pro&acc r»»eniuo« 


«0 


1166 


100 


466 


BOO 


93 


1000 


46 


1000 


23 


3000 


16.6 


4660 


11.6 


|— B0O0 


9.3 


6000 


T.e 


7000 


6.7 


sooo 


6.8 


9000 


6.1 


10006 


4.7 



or power 
ratios is 
expressed 
as a loss 
in deci- 
bels. In 
the cir- 
cuits to 
be taken 

up, attenuators (resistive networks) will he discussed, and a 
decrease in energy will he incurred between the terminals of the 
pad, and therefore all results will be given as a loss in decibels. 

Thus by expressing current, voltage, and power ratios in decibels, 
one has an accurate description of the changes in energy taking 
place in the circuit. 

From the definition of the decibel as given above, we can write 
the following formulae: 

*** 

Change in decibels == 10 logio jr~ 

Vi 

= 40 log!,, 

I 

= 40 logio j- 

where 1\ = input power 
1*2 = output power 
\"i = input voltage 
V 2 = output voltage 

1 1 = input current 

1 2 = output current 



This is shown in Fig. 1. 

Also if we know the number of decibels 
change, and it is desired to determine the volt- 
age, current, or power ratios, we can write: 

l*i change in deeil>els 

jr = antilog 1Q 



\ 



= antilog 



change in rieciliels 



40 



I- = antilog 
12 



change in decil)els 
40 




To illustrate this method, assume we wish to introduce a 15 
decibel loss into the circuit, and it is desired to know what voltage 
ratio will give this loss. Then from above: 

V, change in deciliels 

y-- = a id nog 



40 



V, 1.5. 
y- = a ililog 



V 
\ 
\ 
Y 



= antilog .7.5 



= ;5.(i4 



Fig. 5, above. Open-end transmission line. 
Fig. 6, below. "Shorted" transmission line. 



which means that if the voltage ratio is equal to 5.62, a 15 deciltcJ 
loss will be maintained in the circuit. 

Returning now to our own problem, it was determined that a 
network is required to cause a loss in voltage between its terminals. 
(Continued on pa ye $90) 
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USING Crater Lamps 

Because crater lamps will undoubtedly displace the flat-plate neon lamp 
for television work, the author discuses their methods of connection. 



-r-Hll.K tlu* following circuits were used 
\ \ f with a crater-type neon lamp and a prn- 
W W jectinn set using a concave mirror disk, 

it is quite possible that they could he used equally 
vitli a flat-plate neon lamp and a pinhole disk. Therefore, 
should he of interest to all television fans. Lacking definite 
trieal characteristics of the various lamps, such as A.C. and 



By CLYDE FITCH 



welJ 
they 
clee- 

d.c. 



45 CRATER 




CRATER 



impedances which inannfactnrers fail to supply (lamps of the 
same make and type varying considerably), it is impossible to give 
exact data on the hest circuit for a given lamp. The following 
circuits were tried by using ordinary radio parts such as will he 
found in the average experimenter's laboratory. While excellent 
results were obtained with some of them, improvements could still 
be made by proper design. For the present, the "Vut and try" 
method will suttice; and any one who has patience is bound to 
obtain better re- 
ception. 

We may start 
with the information 
generally supplied 
by the tube manu- 
facturers. As a rule, 
parallel output 
tubes, such as two 
type '45's, are rec- 
ommended as they 
more nearly match 
the impedance of the 
neon lamp. The lamp 
is then n s o a I 1 y 
placed directly in 
the plate circuit, as 
in A, Fig. 1, and na- 
ture left to take its 
course. 

A simple compari- 
son between the lamp 
circuit for picture 
reception and a loud- 
speaker circuit for 
sound reception will 
show how ridiculous 
it is to expect good 
images from such a 
circuit. In the plate 
circuit of the tubes, 
both D.C. and A.C. 
(from the received 
signal) are flowing. 
When a loud-speaker 
is used, only the 
A.C. component produces 
matter how strong it is, 
matter how weak the A.C 
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a response; the D.C. is silent, and no 
no sound is produced. Furthermore, no 
'. is in proportion to the 1>.C, it produces 
an ert'ect on the loud-speaker diaphragm and can be heard. 

When a neon lamp is connected as in A of Fig. 1, the results 
are entirely different. In this case, the direct current as well as 
the trite mutiny current produces fitjht. which car be seen. There- 
fore, when the received signal is weak and tin- A.C. component 
small in comparison with the D.C. component, the light caused by 
the D.C. is so strong that the faint picture can hardly be seen. Only 
the strongest of stations can be tuned in properly. In other words, 
to obtain the best images, the lamp must he 100 per rent modulated. 
This means that we must have a method for controlling the amount 
of D.C. passing through, the lamp so that it can be adjusted to he 



in the proper proportion to the A.C. signal. 

Before trying any of these circuits, it is well 
to add a switch to the detector circuit for chang- 
ing from positive to negative images; some of these circuits give 
negative images, and to obtain an accurate comparison of the 
various circuits the detector switch should be thrown to reverse 
the image. The simple method of reversing a transformer winding 
will not reverse the image. The best method is to connect the 
detector switch so that either grid-bias detection or grid-eondenser- 
aml-leak detection may be used. 

Since the simple circuit at A is not satisfactory for general use 
and is only good when the incoming signal is very strong, we will 
discard this together with various versions of it employing combina- 
tions of series and parallel resistors, and look for something 
better. 

Description of 
Circuits 

We have shown 
that the circuit of 
A, Fig. 1, is only 
good for receiving 
very strong signals; 
weak images being 
blinded out by the 
intense light caused 
by the D.C. compo- 
nent of the plate 
current. Note that 
two output tubes 
connected in parallel 
are shown in this 
circuit. Two paral- 
lel output tubes are 
recommended in all 
of the following cir- 
cuits but arc left out 
of the illustrations 
for clearness. 

Figure 115 shows 
one method of con- 
trolling the amount 
i>f D.C. flowing 
through the crater 
lamp. The resistor 
H is placed in the 
output circuit and 
should be of a value 
equal to the impe- 
dances of the output 
t ii b e s (depending 
upon the type of 

tubes used) so as to give maximum power output. The crater 
lamp is connected between the plate and ground — the nmonnt of 
D.C. passing through the crater being regulated by the variable 
resistor U2, which is shunted by the I. inf. condenser C to allow 
for the passage of the alternating current. The resistor HI may 
or may not be used. Its purpose is to increase the load impedance 
so as to more nearly match that of the resistance R. As a rule, 
the A.C. impedance of a crater tube is only a few hundred ohms, 
although its D.C. impedance may be a few thousand ohms. Resistor 
IU may have a range of from o to 10,000 ohms and, once adjusted, 
may remain fixed. Resistor R2 may have a value of from 0 to 
50,000 ohms and should lie mounted on the front of the receiver 
panel so as to be accessible, as its adjustment varies with each 
(Continued on p<uje <»88) 
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The A.C.-D.C. 



"CASH BOX 



Fig. A 

The numbers above correspond to those given in the diagram bclotv. 



Receiver 



By H. G. G1S1N, M.E. 



HEHK\S n little radio sot that's a true "pal." This A.C.- 
D.C. portable is possibly the smallest, lightest power- 
operated portable in the world. It has surprising volume, 
is fuirly selective and still, it fits into a ease only a bit 
larger than a camera. 

The portable, whieh is illustrated in Fig. A, makes a splendid 
traveling companion, it is also ideal for sick-bed use, for con- 
valescents in hospitals, ami for other shut-ins. It is admirably 
suited to the use of people who are bard of bearing. In fact, by 
plugging a microphone in terminals s, it serves as an excellent "hear- 
ing aid" when not being used for radio reception. Those wjio like 
to listen to radio late at night can do so with this set, without dis- 
turbing the neighbors, or without even bothering anyone sleeping 
in the same room. Csed in conjunction with a new type of short- 
wave converter (police adapter), this portable set will bring in 
exciting police messages and also other interesting programs and 
calls on the short-wave band between 80 and 200 meters. N T o change 
in wiring is necessary to use the SAW adapter. 

This versatile receiver may be plugged-in any place where electric 
lights arc used, reyardles? of whether the current h alt ermt tint} or 
direct. This universal feature adds to the desirability of the little 
receiver. Incidentally, this circuit, which is shown in Fig. I, may 
also be made available for battery use, and hence for automotive 
work, with only a few small changes. 

No aerial is necessary, although provision has been made for the 
use of one when distance-reception is desired. The circuit employed 
is ingeniously simple. In reality, the "Cash Hox" receiver is 
essentially a one-tube set, since the second tube is used merely as 
a recti her. The new A returns **M" filament, quick -heating, cathode- 
type V17A tubes are used. These are especially designed for inter- 
changeable use on either A.C. or D.C. and they are the only tubes 
available for use in this circuit, which will give the desired degree 
of limitless operation. 

Discussion of Circuit 

The filaments of both tribes are in scries and a wire- wound re- 
sistor is also in series with the same circuit, so that the 115 volts 
supplied by the line is reduced to the I2.<i volts (<».:* volts per tube) 
required by the two tubes. The first tube 11 acts as a combina- 
tion detector and amplifier. Tube 
19 serves to rectify A.C. to D.C. 
for use on the plate of tube II. 
Filtering is accomplished by 
means of the audio-choke 17, 
which is bypassed by the electro- 
lytic condensers 1<> and 18. A 
"conoid" antenna coupler is used 
at A tickler coil has been 

added, not only to increase the 
distance range, but especially to 
improve the selectivity of the 
set, so that broad-tuning local pjg # 
stations may be separated through circuit diapram of the 




the use of the regeneration control. The tickler coil is wound on 
a small cardboard form and placed within the shielded case of the 
"conoid" coil. The secondary of this coil is tuned by means of a 
featherweight variable condenser. Conventional grid-leak detection 
is used, employing resistor. The small fixed condenser* 2 ami t 
serve to protect the tubes from short circuits through the ground 
connection to the power line. Condenser 7 isolates the metal box 
from the line, while condenser 13 helps to prevent hum. 

An automatic line-voltage regulator constitutes an important 
feature in the design of this set. It protects tubes, 'phones and 
other components against damage due to voltage fluctuations and 
surges, thus prolonging the life of the tubes and stabilizing the 
operation of the set It also acts as a fuse in the event of a 
short circuit. 

Construction Details 

In order to make the set as compact as possible, every available 
bit of space within the carrying case is utili/.ed. Most of the parts 
are mounted on a wood strip which fits against the inside rear wall 
of the case. Mefore fastening the components on the board, variable 
condenser 1> and choke 17 are placed in the approximsite positions 
they are to occupy. The board is then put against the rear wall 
of the case and the locations of coil 3 and of the two tube-sockets 
are noted. The coil must clear the condenser on one side and the 
socket must clear it on the other. The two electrolytic condensers 
are located, one above the other, between socket 19 and choke 17. 
The conoid coil, the tube sockets, and the electrolytic condensers 
are then mounted on the baseboard in their proper positions. The 
coil is mounted vertically by means of a small right-angle bracket 
fastened to its cover. Resistor 20 is next mounted on the base- 
board as indicated. The grid condenser 9 and grid leak 10 are 
mounted on the board between the conoid coil ami the socket. A 
composition him ling- post strip, carrying posts 1 and 5, is fastened 
to the edge of the board, at the left, by means of three small wood 
screws. 

Mounting holes are drilled in front of the carrying case at the 
left for the variable condenser, which rests on the bottom of the 
case. Holes are also drilled at the left front for mounting the 
twin jack 8. At the right front, a hole is drilled for mounting the 

Klcetrad combination regenera- 
tion control and switch. Holes 
arc drilled at the right side for 
mounting the twin jack U and 
at the left side for the outlet 22. 
Holes arc alsti drilled at the bot- 
tom of the case for fastening the 
choke 17, and at the back, for 
bolting the wood base securely 
to the case. All parts which 
mount on the case are then 
fastened in position. 

It is preferable to start wiring 
(Continued on pope 692) 
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TELEKTOR— The Radio Robot 




An interesting description of the manner in which "Stromberg-Carlson" obtains 
complete remote control operation of modern radio receivers. 



BV the very nature of his exist ence, man is lazy. From time 
immemorial, he has continually striven to minimize his daily 
work. Our scientists call this type of advancement **I> ro £~ 
ress," although the definition of the word "progress" is 
relative. Whether laziness is a desirable characteristic or not 
depends entirely upon the individual. 

In the early days of radio broadcasting, a man would return 
from his daily labors, turn on his radio receiver, test his storage 
battery, turn three or four dials until a desirable station was tuned 
in, anil then listen quietly to a conglomeration of noise which, at 
that time, was called music. However, we have "progressed;" there 
are few batteries in nse today, and receivers have but a single dial, 
making the tnning-in of distant and local stations a relatively simple 
matter. Hut still man is not satisfied. lie not only finds it desirable, 
hut at times necessary, that be completely control the tuning and 
adjusting of his radio receiver from many convenient points dis- 
tributed about Ins home. This latter refinement marks another step 
in the "progress" of radio. 

The device to be described is manufactured by the Stromberg- 
Carlson Telephone .Manufacturing Company, and although it is 
designed to work in conjunction with their own receivers, it may 
easily be applied to any other receiver having somewhat similar 
characteristics. 

This device, called the "Telektor," consists of a combination of 
motors and relays mounted at the rear of a radio receiver, as indi- 
cated in Fig. A; a detailed view of the Telektor is shown in Fig, B. 
This Telektor motor unit may be removed from a receiver at any 
time without affecting the operation of the radio set. It must 
always be used With a "Telektor Box." When so used, it performs 
remote starting or stopping of the radio receiver, remote control 
of volume* and remote control of the tuning dial. Certain Telektor 
systems are also designed to control, in addition to the above, an 
automatic record-changing phonograph and four loud-speakers 
which may lie used in a sound distributing system. As stated pre- 
viously, each of the above may be controlled from any of the 
remote points selected. 



As noted from the Telektor Box, illustrated in Fig. C, twenty 
push-buttons are available. Kight of these control relays and the 
remaining twelve control motors. The buttons that control relays 
need only he pressed for an instant, as the relays operate imme- 
diately the circuit is closed. These buttons are the six nearest 
the pilot lamp and the two at the bottom; that is, there are four 
speaker buttons, the radio button, the records button, and off and 
on buttons. (See Fig. C) 

Operation of the Telektor 

The operation of these relay-controlled push-buttons is as follows: 
When the "ON" button is depressed* the system automatically 
connects to the A.C. line and is ready for operation. It should 
be remembered that pressing the "ON" button will also turn on 
any loud speaker in the system that is connected for use as a 
"Master" speaker. You may, of course, press the proper push- 
button to start any of the extension speakers you may care to 
use, provided none of them is connected at the time. 

You will then hear a program of radio or phonograph music, 
depending upon whether the radio or records button was last 
pressed. If you are not sure whether you are hearing a program 
of records or radio music* then press the button for whatever 
type of entertainment you wish at the moment. The set* however, 
is usually installed in such a manner that all the extension speakers 
will turn off automatically whenever the "OFF" button is pressed, 
which, of course, turns off the radio receiver as well. 

Tims, suppose it is desired to shift the program from one exten- 
sion speaker to another. The sequence of operation is to press 
the "OFF" button. This turns off the speaker to which you have 
been listening and also turns off the radio receiver. Immediately 
press the "ON" button, and then press the button labeled for the 
particular speaker you wish to place in operation. This pro- 
cedure is necessary because in certain installations all the exten- 
sion speakers draw current from the A.C. line, and it is therefore 
necessary to disconnect this speaker from, the line in order to 
(Continued on page 
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At the left is shown a typical car installation ana" at the riaht is sho-.rn a typical car antenna. At .1 are shmru staaaer tacks to permit listinas on head 
lining, to be ticked aver screen; at B. dome-light; at C. dome-light wiring: at U, a lutlc which is cut to clear the domc-litiltt—tlic edges of the screen arc 
soldered; at E, the antenna screen — use bright capper or bronze »•!><• only; at F, edges of screen — they must be soldered 



CASH in Automotive JLadio 

Here's an analysis of a new field, right at your backdoor, where the grazing is very 
good now, and will get better as summer comes. 



JUST a few short years ago, a meeting of g y ARTHUR H. LYNCH 
important radio manufacturers was called ' 
in New York City to consider the possibilities of making a 
profit from the sale of automobile radio receivers and acces- 
sories. That was before Crowley and National and At water Kent 
had given the subject any more than the most casual consideration. 
It was before Transitone was taken over by 1'hilco and before the 
U.C.A., or any of the tube manufacturers, gave any consideration 
to the manufacture of special tubes, batteries, cables and the like, 
for automobile-receiver use. There was a live interest shown at 
that meeting; hut there were plenty of misgivings, as there always 
are when anything off the beaten track of radio merchandising is 
up for consideration. 

Hut the purpose of this article is not so much to review auto- 
radio's history as it is to indicate that there is a market for 
receivers of this nature right at this minute. It is increasing by 
leaps and bounds, and it is bringing an entirely new field of effort 
and profit into existence for the Service Man. Hefore you read 
another paragraph, may I suggest that you give the idea a bit 
of thought from this point of view. 

Regardless of the size of your town. Til wager that there are 
at least three automobile dealers in it. In all likelihood, two of 
them are kicking about business being poor, and they are the two 
who are doing nothing about it other than waiting for something 
to happen and for things to take a turn for the better. Have 
any of them ever thought of the idea of giving a good auto radio 
with every car? Did you ever talk this over with them? Business 
is to be had — plenty of it — if you will use your head for something 
in addition to making a satisfactory resting place for vour hat 
You may he interested to know what other fellows are doing along 
this very line. It may give \ou a hunch or two and enable you 
to rake in a lot of the loose "shekels" which are just waiting around 
for you. Furthermore, if you handle the job properly, it can he 
made of great advertising value to your regular service business. 

Service Systematized 
Cnlike the ordinary type of radio business, auto- radio servicing 
does not begin after the receiver has been in operation some time 
and begins to require attention. Auto-radio service begins when 
the dealer makes the sale. The installation of an auto-radio receiver 
is no mean job. It is usually different for every make of car 
as well as for every different model of every make. It is not 
easy, except for the Service Man who specializes in it. For the 
man who does, there is a virgin field with much more than the 
ordinary amount of profit waiting. 



Just think this aver: At the last radio show 
in New York, the Chief Kngineer of a very 
large company told me that his company made and sold about 
five thousand auto receivers this year — not counting short-wave re- 
ceivers sold to various police departments — and the company is 
now working on a production schedule of five thousand a u'eek! 
Kven slip posing it did not carry on that type of production for a 
long while, it is an indication of the business already at hand. When 
the meeting of manufacturers was held in New S'ork there were 
only five makers of auto- radio receivers. Now there are more than 
sixty. At that time, there were no makers of special tubes for 
auto- radio use. Now there is not a single tube maker of any 
importance who does not include these tubes in his line. There 
were, at that time, practically no batteries made especially for this 
service, and the ordinary type of storage battery did not give a 
very suitable account of itself when the drain of several tubes was 
added to the drain caused by the starter and so forth. Nor did the 
"IP batteries, designed to sit quietlv in sonic place or other until 
thev wen* exhausted, perform too well when thev were bounced 
over hundreds of miles of rough roads. 

There arose a bowl for service — and a new kind of service — which 
required a very fair knowledge of automobiles and their engines. 
Automobile companies were not too slow to realize the importance 
of auto radio — after some of them went so far as to suggest that 
the radio would be a menace to driving, only to have it proven 
to them that they were cutting off their noses to spite their faces. 
Then the manufacturers of receivers and tubes began to wake up 
to the fact that here was a market which they had been ignoring. 
Then some of them went into it blindfolded. Sales managers saw 
millions of dollars in it and sold the idea to their directors; and 
printers* ink and radio-advertising time were devoted to this new 
venture with more than ordinary prodigality. Then the kittens 
came home to the mama cat. There was weeping and gnashing of 
teeth. This was not true of all the auto-radio manufacturers, hut 
there were very few exceptions. 

Then it became recognized that systematized service was an 
absolute necessity, if auto radio was to give the customer satisfac- 
tion. And there are still a few receiver manufacturers who hold 
the opinion that it is good business to deliver a customer at least 
a portion of the claims made for their products. Where were the 
Service Men who could save the day for them? They*were few 
and very, very hard to find ; in most instances they have not been 
able to find half enough of them. In the final analysis, no auto- 
{Cont'tiiued on jut ye 
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The Service Man's Forum 

Where His Findings May Benefit Other Radio Technicians 



"RADIO SERVICE— CODE" 
Editor, Radio-Craft: 

1 have read with interest your article, 
"Radio Service and tlie Kleetric Code." Let 
i ue say that when a reliable radio set is sold 
and properly installed as a rale the Service 
Man's battle is over. I have seen quite a 
few "Handymen's" installations and the re- 
sult was — numerous service calls! 

Each state should require an examination 
of Service Men and, license the mm who 
pass this test. It goes without saying that 
u man must hove ijood tools to do good work. 

A Service Man should refuse to make an 
installation which would not conform with 
the National Kleetric Code, simply because 
the customer wants a "cheap job." 

What do you say fellows!- I^tsbear from 
you. 

I'aui. .1. Shaffer, 
Terra Alto, \\\ Pa. 



RADIO CRAI T AND THE 
SERVICE MAN 

WE are in receipt of the following bit 
of interesting data from Mr. Omer 
Benson of Willis, Kan., and the illustration 
we reproduce in this issue. 

As can be seen by reference to the figure, 
the main part of our service bench is a 
Supreme 400- B Series N Diagnometer with 
Shop Test Panel; the other service instru- 
ments are built around this unit. To the 
right is a small panel, and a test oscillator; 
the small panel at the left is part of a 
direct-reading ohmnieter and output meter 
combined. It is built up with a Jewell 0-1. 
ma. inilliamnieter, using the scale published 
in the July, 1031 issue of Radio-Craft 
(pg. 51) for the olunmeter, together with 
a resistance and dry cell to give full-scale 
readings. This scale matches the other meter 
scales so closely that it is almost impossible 
to tell that it has been replaced with the 
new paper one. This makes an olunmeter 
always ready for use without disturbing the 
Diagnometer and without disconnecting the 
radio receiver under test from the light 
socket. 

The output meter has an audio trans- 
former and fixed crystal to rectify the out- 
put current of a radio set, and a variable 
resistor to vary the needle reading; it also 
has large fixed eondenscrs in the circuit 
to protect the meter. 

Other instruments on the bench arc set 
analyzers, tube testers, etc., for portable 
use. 

On another work bench not shown in the 
pieturc is a stand for the electric drill, 
together with a huffing wheel, grinding wheel, 
and special tools for holding the work. 

I live in a small town but have a large 
amount of service work brought in as I 
have beei^in this field since the start of 
broadcasting. 1 have every copy of Raiho- 
Craft on file, from Vol. 1, No. 1, and they 
are not for sole! Of course, I have my copy 
of the Official Radio Sen-ice Manual; I 




could not do without it. 

We are of the opinion that a better job 
can be done at less cost and in less time 
at the shop than it can at the customer's 
location; consequently, we believe that it is 
only a matter of time until nearly all radio 
repair work is done in well-equipped service 
shops. 



BIG BUSINESS IN TOONERVILl E 
TOWNS 

Jul it or, Radio-Craft: 

I read with interest Ralph J. Whit tor's 
letter in December Radio-Craft and I agree 
with him that there do not seem to he 
very many letters from Service Men in small 
towns and cities. 

I am located in a small "town" of about 
700 population. Within 10 miles there are 
seven other towns of about the same popu- 
lation as the one I work in. I also main- 
tain an office in a village of 4000 people, 
15 miles away. I have worked in this terri- 
tory for about eight years and I would ad- 
vise Mr. Whitter not to get discouraged 
with his first two months business. Better 
try it for about iy 2 years before making 
any decisions. / hove found that there ore 
more )ohs and profit in small towns thou in 
large cities, also that one can give lower 
prices due to lower overhead. 

In order to get business in small towns, 
it is necessary to advertise. I cover all my 
territory at least every two months with 
different forms of advertising. Most of my 
ropy is the result of reading other service 
concerns' advertising and arranging to suit 
my needs. 

Consistent advertising plus <jnod work will 
bring oil the work i/oti want, it will take 
time, of course, but you will get it. 



Most small cities and towns have their 
local newspapers, A single column, one- 
inch ad is usually enough, for it keeps your 
name Info re the publics* eye just as well 
as a larger one. 

Let's hear from some other "small city" 
men now and see what they have to say. 

Frederick E. Bariikr, 

Cam HI us, iV. 1*. 

(Due to Mr. Barber's frankness, we are 
able to find out why be has been able to 
make bis radio business pay, even though 
he lives "in the sticks." He studies the pub- 
licity and advertising material of foremost 
organizations, and applies the best parts of 
each to his particular requirements. — Tech- 
nical Editor.) 



A "GROUND-ANTENNA" IN THE 
MOJAVE DESERT 

Editor. Radio-Craft: 

We would be very glad to hear from any 
Service Mao or technician who may have 
experienced the peculiar difficulty which we 
find in our locality — an increase of signal 
strength when we connect aerial and ground 
to the (j round and antenna posts, respec- 
tively! 

We have found that in 85% of our in- 
stallations this is true. 

You will understand that we are located 
in the center of the Mojave Desert. The 
summers are very hot — with no rain and 
lots of static; the winters have quite a bit 
of rain, no snow, and the temperature sel- 
dom goes below freezing. Altitude, 185 
feet, and mountains on all sides, ten to fifty 
miles away; very sandy soil. 

We have been building and servicing sets 
in this town for eight years. Have had good 
reception as far north as Regina, Sask.; 
south to Cuba, and, east to New York and 
Atlantic City. We might add that we never 
experienced the above trouble with a battery 
set. 

We have a rather small power plant here, 
generating 2200 volts; poor voltage regula- 
tion, and considerable disturbance at times 
due to leaky insulators and other troubles 
too numerous to mention. Santa r'e tele- 
graph causes Ms of disturbance, due to 
radiation from points on their repeaters. 

In connection with the above question, we 
might add, we recently built an aerial for 
a customer owning a Croslev "Band Box" 
which we overhauled for him, giving hitn 
daylight reception (which he .never before 
had experienced), using the ground only, on 
the aerial post. He was very much pleased 
and wanted us to build an aerial immedi- 
ately. We built him an aerial as follows: 
Porty-foot poles built from 2 x U inch pine 
lumber and then painted. One pole is lo- 
cal ed directly at tin* window where the set 
is; the other, on the back of the lot. The 
aerial wire is seven-strand, enameled, with 
no joints between the distant end and the 
(Continued on page <»9<i) 
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,T0 R.F. SCREEN GRIDS 



Fig. 1 
(PRIZE AWARD) 

AN AUTOMATIC VOLUME-CONTROL 
FOR SCREEN-GRID TUBES 
By Wm. Hryzink 

A SIMPLE autnniatic-volinne-control ar- 
ra ngei i it»n t which rim Ik* used in exist- 
ing receivers employing **2V type screen-grid 
tubes is shown at Fig, 1. This fin ploys a 
*27 type tnhe whose fimetinn it is to auto- 
matically vary the screen-grid voltage ap- 
plied to the '21- type tnhes used in the H.r\ 
amplifier. 

It is eonriected to tins receiver by simply 
breaking the screen-grid voltage supply lead 
at the U.K. tubes and connecting the wire, as 
shown in Fig, I, instead. The top wire is 
tapped on the grid of Hie detector tnhe. 

In order to control the volume properly, 
the screen-grid potential must he made, vari- 
able over a considerable range. Manual 
variation under this system is achieved by 
adjusting the bias of the volume-eont rol tube 
by means of the 50,000 ohm potentiometer 
R*2 provided. The plate current passing 
through the resistance Hi in the plate cir- 
cuit provides the necessary drop to vary the 
voltage over the required range. 

The voltaic on the screen-grids, and in 
consequence the volume, is thereby reduced, 
A signal applied to the grid of the control 
tube reduces the bias and consequently in- 
creases the plate current, providing an au- 
tomatic decrease in gain. The constants of 
the circuit must be so proportioned as to 
function rapidly, but the electrical inertia 
must still be great enough to avoid any pos- 
sibility of "swamping out*' low-frequency 
modulation, as these are slow changes in the 
amplitude of the signal. 

Since the volume-control tube must have 
its plate at the same potential as the screen- 
grids of the U.K. amplifier, it is necessary* 
in order to obtain the correct plate voltage 



SHORT CUTS in 
RADIO SERVICE 



$10 FOR PRIZE SERVICE 
WRINKLE 

Previous experience has indicated that 
many Service Men, during their daily work, 
have rim across some very excellent 
Wrinkle*, which would he of threat inlerest 
to their fellow Service Men. 

As an incentive toward obtaining in for- 
nialiiin of this type, K.wuo- Craft will pay 
$1D. 00 to the Service Man submitting the 
he>t ;i I ha mil ml Uadio Service Wrinkle each 
i tn ni tli. All checks are mailed upon publi- 
cation. 

The judges are the editors of Radjo-Craft. 
and their decisions are final. No unused 
manuscripts can he returned. 

Follow these simple rules: Write, or 
preferably t>pe, on one side of the sheet, 
j»i\inn a clear description of the hest Radio 
Service Wrinkle you know of. Simple 
sketches in free-hand are sntisfaetury, as 
long as they explain the idea. You may 
send in as many Wrinkles as you please. 
Kver\one is eligible for trie prize except em- 
ployees of Radio-Craft and their families. 

Tile contest closes the 1 5th of every month, 
hy which time all the Wrinkles must he re- 
ceived for the next mouth. 

Send all contributions to the Editor, Ser- 
vice Wrinkles, c-o K. mho-Craft, 98 I 'ark 
IMacc. New York City, 



on the *27 volume-control tnhe, to take off 
voltage taps at -(»0 and -K0 volts on the 
power-supply unit. This puts a potential 
of approximately 1:W volts on the plate with 
respect to the cathode. 



CHANGING THE PHILCO MODEL 511 
TO OPERATE A DYNAMIC SPEAKER 
By C. E. Tinney 

THE speaker I had on hand for this job 
was an Oxford with an eight-inch cone. 
It was equipped with an input transformer 
to use the *71 type tube and a 2,500 ohm 
Held. For the field circuit, I used the field 
coil in place of the choke marked CII.l in 
the diagram of Fig. 2. The resistance of 




this choke is far less than that of the field 
coil, so I was forced to remove the choke 
winding from its iron cor*', and use it as 
the field coil of the speaker. The removal 
is simple, but the choke is wound on a square 
core and the field coil on a round core. 

After heating the coil in the oven for 
several minutes, I was aide to work its 
shape somewhat round. While the coil was 
still warm, and after removing some of the 
cardboard form from the inside, 1 was able 
to slip the choke winding coil over the core 
of the speaker field. This is somewhat diffi- 
cult to do, and my advice to any one would 
he to measure the resistance of the choke 
with an ohmnietcr, and order a speaker with 
a field resistance as near to this as pos- 
sible. As my diagram shows, the set is built 
with an output choke to protect the mag- 
netic speaker from the heavy plate voltage. 
This must he removed as well as the bypass 
condenser C\ whieh is used with it. The 
primary side of the input transformer on 
the dynamic speaker is used in the place 
of this arrangement. 
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Fig. 3 

If you conduct grid-bins tests on this set, 
you will find that there is no negative bias 
on the *71 tube. Thus, the receiver has dis- 
tortion which the magnetic speaker did not 
reproduce; but which the dynamic speaker, 
being more sensitive, will emphasize. 

I therefore inserted a 2,000 ohm one-watt 
resistor in series with the lead from the 
center tap of the *71 filament winding on the 
transformer. This gives nearly 40 volts 
negative on the grid and clears up the out- 
put considerably. 

After all this is clone one will find that 
the tone is far too brilliant to be pleasing. 
So I connected a ,002-mf, bypass condenser 
between the grid of the *71 tube and ground. 
The corrected diagram is shown at the 
right of Fig. 2, 



Fig. 2 



A SUCCESSFUL HUM FILTER 
By Elden L. Cherry 

IS the older types of electric sets, a cer- 
tain amount of hum was considered more 
or less of a necessary evil, and even in sets 
of comparatively recent production, the A.C. 
is often (piite noticeable. The owner of 
such a set is likely to become more critical 
on this point after hearing some of the Cur- 
{ConthntPfl on pa ye <W7) 



668 



RADIO-GRAFT 



May, 1932 



Operating Notes 

The Analysis of Radio Receiver Symptoms 

By D. G. McCALL 



Sparton 211 

I 11 AVE caught up with all outside jobs, 
hut have plenty to do in the shop. 
The first machine to draw my attention 
was a Model 210 Sparton Midget, which 
performed well until it had heated thor- 
oughly, and then it broke into oscillation. 
The usual cheek of voltages and a new set 
of tubes failed to show anything wrong. 1 
then cheeked the resistor values with the 
set "cold" and also after it had thoroughly 
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Calibration curve of the A,C. Voltmeter used 
in the Jctvcll 199 set tester for capacity 
measurements. 

heated. Frequently resistors change values 
considerably after heating, and the voltage 
rises surprisingly. However, this set uses 
wire wound resistors of good quality that 
did not change appreciably. 

Finally I cheeked the bypass condensers 
for open circuit, but they all gave a deflec- 
tion on a IXC. meter. Then I began to add 
more capacity to the various points. The 
oscillation stopped immediately when a tenth 
mic.rofarad condenser was placed so as to 
bypass the cathode bias resistor to ground. 
Although there was id ready a condenser in 
this position, evidently it was not quite 
sufficient and the set would break into oscil- 
lation on strong signals. 

This experience taught me the value of 
having some method of measuring capacity 
SO I determined to calibrate my A.C. volt- 
meter (Jewel pattern 199) for values com- 
monly used in filter and bypass condensers. 
I measured the line voltage first and found 
it to he 118 volts. Then I took a number 
of condensers of known value and read the 



voltage with a condenser in scries with t he 
meter. The following values were obtained: 

4 inf. 115 volts 

3 inf. 11*2 volts 

2 mf. 106 volts 
1,5 mf. 98 vnlts 
1.0 mf. 85 volts 

.5 mf. 50 vnlts 

.25 inf. 30 volts 

.1 mf. 10 volts 

These values were plotted on graph paper 
ant) the curve drawn with the aid of a 
French curve. (Both the graph paper and 
the French curve can be obtained at most 
five-and-ten stores). Sec Fig. 1. 

In the future when 1 have it set that is 
rrratic and oscillates at irregular intervals, 
the first thing I shall check will be the by- 
pass condenser values. (K.P. bias resistors 
and plate* leads should have capacity by- 
passes of .1- to ,25-mf. and screen-grid leads 
.5- to 2 inf.). 

Majestic 20 

The next set needing attention was a 
Model 20 Majestic. This set had a short in 
the plate circuit of the U.K. end. By the 
process of elimination this short was found 
in the second I.F. transformer. This trans- 
former may be removed and replaced with- 
out taking off the bottom of this set entirely, 
which saves quite a bit of time, as much of 
the power pack, etc., is fastened to the bot- 
tom plate of the chassis. Simply remove the 
end section near this transformer and loosen 
the drive screws in the bottom section so 
that it may be pulled open a little. Take 
out the two screws holding the transformer 
and unsolder the four leads. 

Invariably I have traced the short in this 
unit to the ,1-mf. condenser bypassing the 
plate lead. To repair this unit cut the rivets 
holding the I.F, unit in the metal can and 
pull the leads out of the boles in the can. 
Carefully warm this can until the wax soft- 
ens; then the assembly may be lifted out. 
The shorted condenser can then be cut out 
and a midget type bypass put in its place 
or it may he left out of the can and a larger 
size condenser put outside the can and under 
the chassis. Then the set is aligned with a 
175 kc. oscillator. 

Clarion Midget Model 40 

The third number coming up for attention 
was a Clarion Model -10 Midget. This set 
behaved erratically when the volume control 
was moved. (Since then I have had several 
of this model with had volume controls and 
they all seem to be affected differently ac- 
cording to what defect was in this unit. 
Hence it is well to cheek this unit when 
servicing this model.) This control is rated 
at -1, 100 ohms and is used as a part of the 
voltage divider. The potentiometer arm is 



used to vary the bias on the grids of the 
variahlc-mu tubes. In substituting here it 
is well to use a value of resistance as close 
<ts possible to the value mentioned, but 5,00(1 
ohms can be used. 1 found it a good idea 
to put a small resistor (100-200 ohms) be- 
tween this unit and ground so that the volt- 
age applied to the grids never goes to zero. 
See Fig. 2. 

Audiola Jr. 

The next "pain in the neck/' was caused 
by an Audiola Jr. which failed to function 
at all. The circuit in this set is the prize 
piiftzler of the past season, namely, direct- 
coupled. The resistors in this set have given 
me plenty of trouble and the first thing to 
check in this model is these resistors. In 
Fig. 3 a pictorial drawing shows the locu- 
tion of the different resistors and their value. 
In different sets I have found defective re- 
sistors of each value, but the one that goes 
had most frequently is the 400-ohm section 
on the black unit. Notice the 50,000 ohm 
tap (green) used as a scries resistor for 
the H.F. screens. I have cured several com- 
plaints of the set "having no pep and no 
volume** by cutting this resistor out and 
substituting one of lower value, thereby 
raising the screen-grid voltage. 

Apex Midget 

The hist one on the bench is an Apex 
midget of the 261* series. Many complaints 
have been registered by customers about the 
volume control "jumping** from loud to 
soft or vicc-versa. I determined to locate 
this trouble and brought this set to the shop 
for that purpose. All tests and visual ex- 
amination show these units in good shape 
hut they do justify a complaint that their 
regulation of volume is not smooth. So with 
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Fig. 3, right. Diagram shotting the location 
of the resistors in the Audiola Jr. receiver. 
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a strong magnifying glass and a strong light 
on the unit 1 proceeded to play the set 
and watch what happened. Suddenly I 
found the explanation! 

This volume control was wire-wound with 
a spring slider that made contact on the 
inside of the resistance circle. The mag- 
nifying glass showed that as the slider 
pushed around the resistance strip the turns 
of wire were loose and the si icier pushed a 
number of turns together. This continual 
movement had worn out the enamel insula- 
tion between turns and the result was that 
as the slider pushed around it forced a num- 
ber of turns together ami shorted out an 
appreciably large amount of resistance sud- 
denly. Replacement of this type with one 
having a carbon strip and smooth acting 
contact relieved this complaint. This volume 
control is rated it 8,000 ohms. 

So finished a typical day in the shop. 



ZENITH MODEL 52 
By Joseph Leeh 

THE writer was recently confronted with 
the problem of removing hum from a 
Zenith Model 52 radio. After checking the 
set over, it was decided that the cause of 
the trouble was in the electrolytic filter con- 
denser. With the set turned on, each ter- 
minal of the condenser was momentarily 
shorted to the chassis by means of a metal 
screw driver. This procedure completely 
removed the hum. The same method was 
tried on sets of various other makes, with 
great success. 



PHILCO MODEL 112X 
By Joseph Reily 

A FEW of the early production of the 
model II2X Phileo receivers had an 
input transformer with the letter "A" after 
the part number on the terminal board. 
These transformers should have a .0008- 
mf. condenser connected across the entire 
secondary. Later production models have 
the input transformer without the letter 
*\V.** These should be equipped with a 
49,000 ohm resistor across the secondary. 




-.OOOJS-MF 



Fi«. 5 

The .00025 -mf. condenser in the detector ctr- 
cuit causing the hofvl. 

On some of the first production model 
II2X receivers, the wires from the plates of 
the pentodes to the two lower terminals of 
the speaker socket in the chassis were wired 
as shown dotted in Fig. 4-. This "dressing** 
tends to produce a high pitched whistle if 
the tubes are slightly unbalanced. This 
condition is readily eliminated, however, by 
changing the dressing of the wires as shown 
by the full lines in the same figure. All new 
production models are now wired in the 
same manner. If it is found necessary to 
make this change, be sure that the polarity 
of the wires after reconnect ion is the same 



as before. In present production, red ami 
black wires are used, but in earlier models 
two red wires were used. 

In some few cases in this model receiver, 
a slight whistle may be heard. This may 
be eliminated by moving the two plate wires 
away from the compensating condenser. 



CROSLEV MODELS 
By R. P. Haviland 

IX most of the Crosley models, the various 
filament center-tap resistors arc arranged 
in tiers. In damp weather these strips some- 
times buckle, pn nlncing a short that causes 
a bad hum. 

.Many sets have the volume control con- 
nected as a potentiometer from H-{- R.F. 
to ground, Carbon-strip resistors in this 
position soon become noisy. Only wire- 
wound resistors should be used. 

Some sets have the chassis built in two 
parts. A faulty connection between these 
two parts will cause the set to stop oper- 
ating. 

When reproduction from phonograph 
pickups becomes had, it .is probable that the 
damping rubbers between the armature and 
the pole pieces have become hard. Replac- 
ing these with new rubber dampers will 
better the quality. 



CROSLEY MODEL 124 
By James R. Garcia 

IN servicing the new Crosley Model 121 
receivers, considerable trouble has been 
encountered with the "biasing** of these new 
sets; the trouble usually showing up after 
80 to 90 days of operation with high con- 
trol-grid bias on the R.F. and LF. tubes. 

The biasing of all tubes, excepting the 
pentodes, is accomplished by resistors in 
the emitter circuits. The pentodes obtain 
their bias by returning their grids through 
the ground to a flexible resistor which con- 
nects to their fd anient center taps. The 
volume control varies the biasing resistance 
in the emitter circuits of the R.F. and l.F. 
amplifier tidies and also varies the resist- 
ance between antenna and ground. 

The correct control-grid voltages on the 
R.F. and LF, stages is 1.5 to 2.5 volts nega- 
tive. Various %-watt resistors are used in 
these sets and it seems their value varies 
slightly after being placed in service. To 
overcome this, and also to M pep-np" these 
receivers, place a 400 to 750 ohm resistor 
on the volume control to ground, placing it 
on the opposite contact arm from the an- 
tenna and first R.F. coil. 

Check all quarter- watt resistors very care- 
fully, as they are a continual source of 
trouble. When touching the antenna post 
with the aerial lead and plenty of loud 
"clicks** are going through the speaker, and 
yet there is no reception, cheek your 2000 
ohiu flexible resistor across the oscillator- 
tube cathode to ground, as this is the usual 
trouble, being open. 



PHILCO MODEL 70 
By R. L. Younft 

WllKS the tone control on a Phileo 
Model 70 receiver is turned to the 
right-hand position, that is, the modified 
tone position, the set will function properly; 
but, when turned to the left-hand position, 
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the set will have a distorted tone something 
like a loud howl or a microphonic noise. In 
most instances, this noise will be noticeable 
even when the set is not tuned on a station. 
At first thought, the tone control was sus- 
pected, hut glancing at the diagram, it can 
be seen that when the tone control is turned 
to the left-hand position, it it not connected 
in the circuit. 

Referring to the diagram of Fig. 5, it can 
be seen that there is a phone condenser of 
.00025-m f.- capacity, identified by having a 
yell me dot on one side, connect eel to the 
plate lead of the second-detector next to 
the choke coil. Should this condenser In- 
come open or change in capacity, the above 
mentioned trouble will be noticeable in the 
receiver. Therefore, replacing this con- 
denser with one having the correct value 
will reniedv the trouble. 



CROSLEY ''BUDDY** AND "CHUM** 
MODELS 

By Lloyd R. Brown 

IN the Crosley "Buddy" and "Churn** re- 
ceivers, the 10,000 ohm wire- wound resistor 
that furnishes voltage to the screens and 
R.F. plates may register continuity and 
still be open, if you make the test with a 
meter ami battery. 

If time is valuable, a 10,000 ohm carbon 
resistor can be shunted across the present 
wire-wound unit without taking the old 
one out, as it is braided to the chassis. But 
shunting a resistor across another is not 
to be practiced, unless the open one is cer- 
tain never to make contact again while the 
receiver is in operation. 

Brunswick A.C.-10 — Columbia C-31 

THK Brunswick A.C.-I0 and Columbia 
C-31 are midget receivers of the same 
design, but placed in different cabinets. If 
you have a call on one of these receivers, 
and after taking analyzer readings no fault 
is revealed, but when the set is in operation 
you get just faint reception, you can look 
to the speaker for the trouble. A good 
way to tell where the speaker is defective 
is to remove it from the cabinet and, with the 
receiver in operation, press lightly on the 
cone with the lingers. If reception becomes 
normal, there is an open in the voice coil. 
This coil can be repaired, but extreme care 
must be used, since both the field coil and 
cone are braided to the speaker case. 

It will be necessary to take a cold chisel 
and hammer, and knock off the braids hold- 
ing the cone; which may then be repaired. 
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Fig, A 

The Readritc No. 550 Service Oscillator, 



SERVICING 
MODERN "SUPERS" 

In masterly fashion the author takes his readers through a 
series of tests representing actual conditions 
encountered by radio Service Men 

By H. Q CISIN, M.E. 



THE rapid march of progress in radio receiver design, calls 
for constant study on the part of the radio Service Man. 
Having mastered the technique of servicing the t uned-radio- 
freqtieney receiver, lie finds himself facing newer and more 
difficult problems in connection with superheterodynes. 

A receiver of this type that needs balancing and readjustment 
will lack selectivity; it will not bring in the distant stations that 
it should; and its dial readings in kilocycles arc generally off more 
than 20 k.e. Quite often, there will he squealing and howling on 
certain sections of the dial, indicating that adjustments are neces- 
sary. Weak reception and poor selectivity at the high-frequency 
end of the dial, indicate incorrect adjustment of the oscillator 
"high-frequency trimmer"; at the low end of the dial, the need for 
•'low- frequency trimmer" adjustment. It is useless to attempt to 
readjust a superheterodyne with- 



Fi<. I 

Schematic circuit of the "Xo. 550" service oscilhtar. The value 
H\ determines the frequency of the A.F. modulation 



out correctly designed, accurate 
equipment. 

Fortunately, the modern Ser- 
vice Man has at his disposal 
up-to-date, versatile test instru- 
ments, capable of handling any 
type of receiver no matter how 
complicated or advanced in de- 
sign. 

Those who have never used 
the modern equipment now avail- 
able for this purpose will be 
a mazed at its utter simplicity and 
at the case with which all 
necessary readings and adjust- 
ments may be made. In perform- 
ing the tests outlined in this 
article, using one of the new Readrite So t 550 audio-modulated 
H.F. oscillators (with panel output-meter), it was found possible 
to realign ail the tuned circuits of a 9-tube Philco superhet. in hut 
seven minutes, — from start to finish, including the removal and 
replacement of the chassis. 

The tuning control of this service oscillator operates over two 
separate scales, which results both in wide divisions, and in ac- 
curacy. One scale is provided for the broadcast range, 550 to 1500 
kc; the other scale, for the I.K. band, 120 to 175 ke. Other inter- 
mediates, such as 2f>0 kc, 2U2 ke., etc., are obtained by using the 
second-harmonic; and 475 kc. (for "all-wave" superheterodynes) 
is obtained by means of the third-harmonic. These harmonies give 
just as sharp signals, in this instrument, as the fundamentals. 
When testing 2<>0 kc., using the l.K. band, the service oscillator 
selector switch is set at the "intermediate" reading of 130, resulting 
in a sharp second-harmonic signal. 

Re-calibrating the Oscillator 

To re-calihrate the So. 550 service oscillator, a procedure that 
may at times become necessary (due to mechanical jars, etc.), 
set its selector switch to the "broadcast" position, and tune to 
the wavelength of a signal from a crystal-controlled station 
previously selected on the radio receiver, If the reading of the 
oscillator dial does not cheek with the known figure for the station, 
make corrections on the auxiliary scale which is furnished especially 
for such comparison purposes. Proceed with other stations and 
.settings of the oscillator, making notations of any changes. Should 
there be any appreciable changes in the broadcast range, it may 
be possible to determine the niu*« by comparing the hand-drawn 




scale with the one on the oscillator. (If the control knob has 
moved slightly on the shaft, this can be determined readily by 
comparing the hand-drawn and oscillator scales.) 

After finding the correct calibration for the broadcast band, 
proceed to adjust the service oscillator's trimmer-condenser for 
the intermediate frequencies. 

The first step is to select, on the radio set, a broadcast station 
of known frequency,— say, TOO kc. Next, turn the service oscillator 
selector switch to the "intermediate" position and again prepare 
to adjust its trimmer condenser. 

With the radio receiver thus set at 700 kc, adjust the service 
oscillator pointer to an I.F. of 175 kc; this will produce the fourth- 
harmonic of 175 kc at the receiver setting for the broadcast 
station selected. Adjust the service oscillator trimmer condenser 

until the oscillator signal is re- 
ceived strongest with the oscil- 
lator pointer set at exactly 175 
kc; then proceed to make the 
same cheek wit I) the receiver set 
tor stations at 875 kc and 1050 
kc, these being exactly 175 kc 
apart. The dial will now track 
when the oscillator knob is 
moved over the 'intermediate" 
scale. 

The Harmonic Chart may be 
referred to in calibrating at other 
intermediate frequencies. Thus, 
for calibrating at 26*0 kc, a 
broadcast station on 650 kc is 
selected; this is the fifth-har- 
monic of 1 :|0 kc 

Adjusting a Philco Superheterodyne 

The procedure to be followed in adjusting a Philco superhetero- 
dyne is representative of all superheterodyne receivers of the 
same general type. 

The first step is to check the service oscillator and if necessary 
recalibrate it as outlined above, (especially at 175 kc. and 2(>0 kc), 
a fibre wrench is required. 

The adjustment of the LF. compensating condensers in this type 
of superheterodyne is performed as follows: 

(1) Connect the ti jack of the service oscillator to the CiNI) 
terminals of the radio set; 

(2) Connect the A jack of the service oscillator to the grid of 
the first -detector tube, with the tube shield in place and nr.st- 
dctcctor grid clip removed; 

(JJ) Connect the out- 
put meter jacks to 
the primary of the 
receiver output trans- 
former. (A Philco 
plug-in adapter may 
lie used at the speaker 
socket to obtain this 
connection. Two 
tipped wires are fur- 
nished with the out- 
put meter for these 
connections) ; 
(Cont. on pane 6u5) 
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The T)esign of a New 




Tube Tester 



Fig, A 

The Confidence "English-rending" Tube 

UNIQUE i" tin- field of test equipment is 
illustrated in Fig. V A schematic di.-i 
stnmient, simplified for easy reference, is 
Its outstanding feature is its "English-re 
of the worth of a vacuum tube in terms of '■good,* 
To tatter appreciate the superiority i»t" this type 
us irloss over past history. 

Early types of tube checkers met the re- 
quirements of five or six years ajro by 
furnishing only a "plate current" indication; 
the meter indications were checked ;i gainst 
a table of evaluations for satisfactory char- 
acteristics. Increased public interest in the 
tnhe's inherent bearing on tone, volume, 
sensitivity, and selectivity resulted in the 
development of "oscillation" testers which 
jrjive a better indication of merit. Lately, 
"mutual conductance" (wro set) tube 
checkers have Inert offered ;is portable equip- 
ment for the Service Man; and as "counter" 
models for the mutual reference of the radio 
dealer and his store trade,. — still, however, 
requiring the use of n reference table for 
correlating meter readings and desirable 
tube eha meter! sties* 

To most of the tube-huyin«r public, these 
figures were just so much Greek; mid 
while impressive, they were not convincing. 
It was to provide a more simple device that 
would be "plain Knglish" to the customer, 
lhat the "Confidence,'' Dircct-lteuding Tube 
Tester was developed; its single meter scale 
imlic.it cs the suitability of a tnhe in words, 
— "good,** *'b}id."' or "gas/* 

Although design work on the "Confidence** 
tube tester was started in If 1*28, it was some 
time before all the ,t hn«rs"* could he ironed 
out; — since there is considerable complexity 

•Chief ICnginccr, Apparatus Design Co. 



Tester 

the to be checker 
gram of the iu- 
shown in Kig. 1. 
udiiijr" indication 
' , MmuV or ' gas;' 
of test unit, let 



First published description and 
diagram of the newest t\pe of 
tube tester. It indicates directly 
in words the relative merit of 
every type of tube on the market. 



By B. J. R. WILLIAMS 

to the multi-shunt switching mechanism necessary for successively 
ipplyini: the correct potentials to each type of tithe solely by 
rotating a single knob. 

One Meter — Four Sockets 

In this type of instrument four sockets ;ire used, into which all 
known rubes ire inserted according to their connection requirements. 
This means that all 4-prnng l'\ tubes such ;i» TO, '50, '81, *?1A, 
t>l A. *0»A, 20, *!W f '45, >31, 'Jti, '8'Jli and 'fKI are inserted 
in one socket; anil other types in the remaining three sockets. 

\ssmning it is desired to test a *f*J* tnlie, the one selector knob 
of this multi-shunt device, is turned to the position marked "Slfl,** 
and the tube place<l in the L'\ socket. Two buttons arc pressed; 
one reading "Grid Action" and the other •'Plate Action.* 0 If the 
(Continued on pa<je <>89) 
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PUSH HIGH 
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CATH0DE-T0' 
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SHORT \ 
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y pentooe 

(THROW 
OVER.) 



Fi*. 1 

Schematic circuit of the 'Confidence" Tube Tester. Two sets of resistors, represented by the 
lines marked "shunts" adjust the circuit for correct test of any type of tube 
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STROMBERG-CARLSON No. 29, 9-TUBE SUPERHETERODYNE RECEIVER 



What is | > rol in My tin* flrsi r<-eo|ver te 
derive its designation from ih<< 11 iIiiiImt nf 
its design features is tin* "2H" reeelver «<r 
Stl'oinlNT^ - I'arlsoii Telephone Mfjr. 
Koehester. X. Y. These features, as fur- 
nished liy til*' factory, art? listed Im»Io\v 
( \vtn*r«* their position in the circuit is not 
evident from the wordiinr. a more detailed 
description of tin 1 nomenclature is given) : 

1. Optns.vuehronic (Visual) Tuning, with 

sensitive meter for accurate setting 
<if tlio station-selector dial ; 

2. Mono-Vision Mill and Tuning Meter, for 

tpllck. accurate nming: 

3. Largo Uafflo Area t'aldnet, for full, 

smoiitli range of musical and voice 
tones ; 

4. Manual Volume-Control, for pre. set ting 

to desired audio volume and for in- 
creasing sensitivity on extreme dis- 
tanee : 

5. Level-Action Automatic Volume-Control, 

to maintain the predetermined vol- 
ume over iin extremely wide range 
of signal strength : 
C. Detectomntic I I Uio - I >iode) Detector, 
for most efficient deniodnliition 
ac tion : 

7. Ad.iustalde An tout a tie Clnrifior. to allow 
hand adjustment of high-frequency 
reproduet ion to meet receiving con- 
ditions : i U1.Vri!7 > ; 

S. Antenna Aligner, for obtaining unixi- 
nuini results wlih any particular 
size of antenna : 

0. Image Suppressor, for giving a very 
high diserimination (over loo.ouo to 
I i against "cross-talk" ; I'l-CiM'.'S, 

10. Isolated Oscillator Tube and Circuit, 

for correct emit ml of sensitivity; 

11. Fli-lloKonator Itndio- Frequency Tuning 

System, for better selectivity; )M-('J, 
1.1-1,2. C; 

12. Tri-Kcsonilior Intermediate Amplifier, 

providing high selectivity : 
lit. Triplex Audio System, employing screoii- 
grid first audio, ami push-pull out- 
put : 

14. VariaMo-Mu (Super-Control) Screen- 
tt rid Tubes, for long range of net ion : 

13. Triode rnsh-rul] Output, for liesf audio 

quality : 

1G. Four-Hang Tuning Condensers, for 

super-selectivity : 
17. Non-<;iare 1 >inl. with wide-spaced mark. 

ings for easy and accurate tuning; 



In. riionoirraph Key. for switching from 

radio to records ; 
!'.». Telephone Cahling. grouping of wires 

in neat, insulated cables for quiet 

operation ; 

20. Full-Size Chassis. avoids erowding 

units and provides aceessihility for 
servicing : 

21. Highly Efficient, Largo KWvfro- 

Dynamic Speaker, to give ample un- 
distortcd sound output ; 

22. Karvart Panel of Airplane Fuselage ('ou- 

st ruction, giving ornamental carved 
design *if real wood ; 

So. Precision-Selected Tubes, sealed ill sock- 
ets, the style of tubes used having 
been picked for best over-all results ; 

24. Non* Had ia ting, avoids disturbing, with 
heterodyne squeals, neighboring radio 
receivers ; 

2.". Super-Sensitivity, the highest compat- 
ible with clarity of reception; 

2o\ Flexibility of Volume, from u whisper 
to auditorium volume ; 

27. Oscillograph Aligned, Tested and Sealed, 
to assure laboratory performance In 
every set ; 

SS. Tolopliono-Iluilt. by a luannfacturer 
with more than :I7 years experience; 
20. Heavy Ceuuilie Walnut Veneer Cabinet, 
for beauty and permanence. 

Taking these points in their numerical 
order, the following comments are made in 
further explanation. Number (» refers to tlm 
new type detection circuit by which a single 
type *27 tube is made to function approxi- 
mately similar to two separate t wo-clcuicnt . 
or diode tubes ; here the grid and cathode 
of \Ti function as a diode type of seennd- 
detcctor (or '■demodulator'* i . while its plato 
and cathode function as a diode type of 
automatic volume-control detector. Since 
VTi must serve a dual purpose. It is essential 
that exceptional care be given to the selec- 
tion of a tube for tills position; for the 
tube must possess characteristics which will 
meet the requirements of dual service. The 
audio output of Vo appears across load re- 
sistor 1{7 ; the degree of Input to the audio 
system is under control by variation of the 
seiting of the arm of potentiometer Hi. the 
manual volume-control ("No. 4"). 

The antenna aligner. No. S, is variable 
condenser Co In the diagram ; its control 
knob is located on top of the K.F. coils' 
shield can, and close to the front edge of 
tile chassis, between the tuning knob and 
the off -on switch and tone-control combina- 



tion knob. Tune in a weak signal at the 
high frequency (loOO-kc.) end of the dial, 
and adjust this antenna condenser knob 
l marked K in the diagram on the label in 
the rear of the receiver) until maxim tun 
volume is obtained. Leave this knob set 
at the position of maximum response. If 
I he antenna or ground wires are changed at 
any future date, this knob must be read- 
justed. For this purpose a very weak sig- 
nal should lie used, in order to obtain the 
best over-all sensitivity. If the signal is 
strong enough to operate the visual tuning 
meter, adjust the knob 10, for greatest swing 
after tuning the station selector for best 
reception. The l.F. is 175 kc., peak -tuned. 

All resistor ami condenser values are as 
follows: lie* is tor M. variable. n..~>>mcg. ; 
112. IS4. KIN. Hit), n.l-meg. : Id. ltd, ItO, 
quo ohms; lio. A ohms; 117, 1(10. 1(11, 
0.2.Vnicg. ; KN. 1(15 Hone control I ; 1(17. 
n..Viueg. ; U12. hum balancer (center- 
tapped i, 40O ohms; Kl.'l, 7.10 ohms; 1(14, 
Id ohms; 1(10. 1(2::. 10,000 ohms: 1(2". 
2.174 ohms: 1(21. 2.0S0 ohms; 1(22. .*U0 
ohms ; 1(24. (S.oOO ohms ; 1(2.". 4.000 ohms ; 
1(20. o00 ohms. 

Condensers CI to CO Include the tuning, 
coupling, and trimming condensers; Clo. 
fio. .04-mf. : C11. Cl.'l. C:H), C11 .o,Vmf. ; 
C12. C14. ft.-. C17. C2S. O.'t-mf. ; C10, C27. 
0.1 -mf. ; CIS. C20. C20. 100 mmf. ; C21. 
C24. C2H. c:io r c:*»7 t .01 -mf. ; 022, c:w. 1. 
mf. ; C2:i. .4,Vmf. ; C20, c:?2, C.U, 2 mf.: 
C.'b'i. 0 mf. 

operating currrnt and potential values 
are taken with a line potential of 110 volts 
ami the fuse in the "Ll) M position. It is 
necessary to use the meter scales specified 
i in parentheses) for each reading: IP, 

0-4 v.. A.c. : (2). o-s v.. a.c. : 00, 010 v., 

I i.C. ; Ml. 0-2.10 V.. IU\ ; <o>, 0-7 .".0 V. r 
IM\ Filament potential, VI to VS, and 
V10. 2.4N V.. (li : V0. 4.0 V., (2). Cnthode- 
to-chassis potential. VI, V4. V0. :j V„ i3i ; 
V:S. 10 V.. (4 1. Control-grid bias. V7, VS, 
T>0 V., across 1(1 fl». IMate-to-chassis 
potential, VI, V2, 170 V.. t4> : V.I. ft" V.. 
(41 ; V4, 220 V., (4); V0. 102 V., (4). 
I'late potential, Vo I measured as the volt- 
aye drop across resistor 1(22), 12.o V., (4K 
IMate jKitential, V7, VS (measured lietwecu 
either tulie plate and the center-tap of 
resistor 1(14), 2r»0 V., lii). Screen-grid 
potential. VI, V2. V.5, S7 V.. (4). The 
potential across the field coll is 127.5 V., 
(4> ; the A.C. plate-to-chassis potential of 
V9 is 340 V. 
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MAJESTIC MODELS EAIREAX AND SHEFFIELD 
8-TUBK SUPERHETERODYNES 

(Model 200 Chassis; with automatic volume control and duodiode detector) 



New radio receivers are adding responsi- 
bilities to the Service Mun. I mi i it' In- know* 
his business he will cxiirrinirr mi difficulty 
in clearing the normal troubles he amy lind 
In such Hots. Ih> must merely acquaint him- 
self with the design variations of each new 
model, l'or instance, thy tirigsby-Oruiiow 
Company's Majestic Model 200 chassis uses a 
new type of tube in the dual role of second- 
tle teet or mid automat io volume control. This 
is indicated in the schematic circuit. 

The parts values are: Uoslstor Ul, 7,o<"> 
ohms; .V»no ohms: Mil. SJmmj ohms; 

R4, 110 ohms; Kr.. ]So ohms; ltd. US. Mil. 
0.1-meg. ; U7. lt!>, u.L'.Vmeg. ; U10, Kll, K1i\ 
1US turn una 1 volume coutroli. n.ri-meg. ; 
IU4, o.::-mog. : ui-~. i. k; hi a. o.iMnog. ; 

1(17 l hum balancer i. 'Jo ohms; UlU ttoue 
control), 50,000 ohms; K20, 700 ohms. 

Condensers CI. C4. o.I-mf. ; C2. C:i. Co, 
,25-mf . ; CO. 1*11. .o.Viuf. ; C7, C.s, CIH, 
C-13, C14, C15, .01-mf. ; CO, .0^-mf. ; C10, 




CNO. ANT. ADJUST HUM 



.005-mf. ; CIO, r.o mmf.; C17, CI!). 4 mt.; 
CIS, fi0O mmf.; C20. S inf. Condenser O 
is the oscillator pudding eompoiieut. 

The tuhes spceitied for this receiver curry 
the following MaJ«'Sitc mimlH'rs : Type <i- 
spray shield multi-tint sen»eli-grid tul>e. 
as U.K. amplifier VI ; Type <J-*»5-S spray 
shield multi-inn Kcr»*eii-grid tube as lirst" 
detector V2 : Ty|M« <;-27-S spray shield niljo 
as oscillator VJS ; Type i;-.*l.VS spray shield 

multi-mu soi n-grid tube us I.I*. :impli< 

tier V4 ; Type <i-2-S spray shield duodiode 
tuhe as secumbdWeeior nnd automatic vol- 
ume control V.*»: Typo «;::.VS spray shield 
multi-mu screen-grid tuhe as lirst A. P. YH ; 
Type C-47 pentode as second A.K. power 
tuhe V7. 

To obtain correct Imlauee in the ti lament 
eircuit, to reduee hum. there is provided n 
hum balancing potentiometer it 17. Adjust 
this, right or left, hy menus of a screw 
driver, for minimum hum. It is M*ldom 



uiH-essary to n*jidjust rhis unit unless pen- 
tode V7 is rep Iti I. 

The length of the antenna recommended 
for various receivers varies with the de- 
>igii of each model; the Model 200 chassis 
is designed to work best with an antenna 
of about ;»o to 4o feet, for normal urban 
localities, and a somewhat greater length, 
up to loo foot, in rural sections. 

line lo the fact that t lie diode second- 
dctector Vo also forms part of an nuto- 
niatic volume-control circuit, the tuhe ordi- 
narily required for this service is eliminated. 
Since there is in; A.V.C. circuit in the 
Model 2U0 chassis, and a visual tuning 
meter has not boon provided, it Is rasrnthil 
that stations bo tuned in for maximum 
volume ami clarity: If the tuning is slightly 
off the correct point, noise ami poor tone 
will result. In fact, it is best to carefully 
note the dial marking while tuning in a 
desired program, to rock the dial hack and 
forth until the signal drops out at e«|Unt 
points on either side of good rex-option, and 
then to leave the dial at a ptisliioii half- 
way between these two settings. 

Umkiug at the front of the set. the knob 
on the left controls the ft unbilled tone con- 
trol t •'static modilier and acoustic con- 
trol'*! Kit* and ulT-ou switch SW-l. and the 
one on the right varies the luminal volume 
control. KIN. Note that the automatic 
volume-control action is independent of the 
other portions of the circuit, being adjusted 
to operate at u volume level prc-ucic.-iui.ic t 
in the design of the chassis. The manual 
volume control only varies the audio input 



to the voltagc-amplitier Vfi, and the Suc- 
ceeding power-amplilier pentode V7. 

The duodiode full-wave rectilier VJJ is 
used speeiticully because of its increased 
sensitivity over the diode (or "two-olo- 
tueut") half-wave connection ordinarily em- 
ployed. Its sturdier construction, better fidel- 
ity! better definition on the higher fre- 
quencies, and its ability to bundle more 
power. The duodiode is a full-wave recti- 
lier, as compared to the diode, which is a 
ha If- wave rectifier. 

A tone control is included in the instru- 
ment, not as a menus of correcting faults 
In the receiver design, but to accomodate 
variations In conditions external to the 
radio set. l**or instance, as a moans of 
matching the acoustic properties of the 
room, in order to obtain the most realistic 
reproduction ; also, to reduce the propor- 
tion of static and background noise during 
local electric storms or when receiving dis- 
tant programs. 

The output of the osclllntor Is coupled 
Into the cathode circuit of tirst-detector V2 
by means of a small coupling coil which 
forms part of induct nee 1-3. 

The Model 20o chassis is used In the 
Sheffield Model 201 receiver ami the Fairfax 
Model 2o:: receiver. The power consumption 
is So watts. 

Line-filter condensers C7 and C8 prevent 
clicking sounds in the loud speaker when 
electric lights on the same circuit are turned 
on or off. and also reduce noises incidental 
to the operation of other electrical devices 
oti the same line. 



MODEL £00 CHASSIS 
TABLE OF VOLTAGE ANF CURRFNT REATIWSS 
All D.C. Voltagp Readings are to Ground. 



Tube 
Purpose 


Type 
Tube 


Fi lament 
Voltage 
A.C. 


Plate 
Voltage 
D.C. 


Filament 
To Ground 

r.c. 


Cathode 
To Ground 

r.c. 


Plate 
Current 
M. A. - r.c. 


Screen 
Voltage 

r.c. 


Screen 
Current 
M.A. - re 


R.F. Aap. 


G-35-S 


£.5 


255 


.5 


3 


5. 


96 


1. 


1st ret. 


C-35-S 


2.5 


255 


.5 


11 


4. 


96 


.4 


Oscillator G-27-S 


Z.b 


98 


.5 


0 


9.5 






I.E. Amp. 


G-35-S 


S.5 


rss 


.5 


3 


1. 


96 


.< 


2nd Tet. 


G-2-S 


2.? 


0 


.5 


0 


0 






1st Audio 


G-35-S 


2.5 


100 


.5 


2 


£. 


44 


.4 


Po*er Amp 


G-47 




250 


.5 




25 




6. 


Pectifier 


G-80 


5. 




990 




75 Totcl 






OSC. '27^S 



TONE 
CONTROL. 



FIELD COIL 
(1450 0MMSAT 
OPR. TEMP. ) 



sw.i con towe 

CONTROL)^ 
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COMMENTS ON THK CONDENSER- 
RECTIFIER 

Editor. U.wuo-Craft: 

Our attention ha* been called to tin- ar- 
ticle in your December, 1031 edition of 
Hahio-Craft, cm the use of an elect rolytie- 
eondenser-rectifter. We titicl that, on using 
the hook-up shown, with a transformer in- 
tended for use with a HI I tube (and which, 
with an Klkon "BIT type dry tube-substi- 
tute, supplies actually aliout '21-0 volts no- 
load rectified D.C. voltage across the ter- 
minals of the voltage divider, and "It" cur- 
rent enough for a set using three, type **J<i 
tubes: one '27 tube; one tube: and one 
'71 -A tuhe), the no-load D.C. voltage (meas- 
ured with a looo ohms per- volt meter) is 
about 75 volts, and no more. 

The transformer, moreover, instantly heats 
up to the point where the insulating wax 
begins to flow upon switching on the supply 
current, when the condenser is used as a rec- 
tifier, though the condenser seems to oper- 
ate O.K. in the conventional power pack- 
hook-up. 

A discussion of this data in your columns 
would no doubt interest others who perhaps 
are obtaining similar unsatisfactory results 
with the published hookup. 

C. M. Dklaxo, 
Box Lincoln. Nehr, 

(This article, "A Novel Power Pack De- 
sign Including Only a Transformer and 
KJeetrolytie Condensers,'* created consider* 
able attention. As pointed out by Mr. Jam- 
wey, the idea at the present time is recom- 
mended particularly for the attention of 
laboratory workers* later, the scheme may 
be perfected fur commercial use. Following, 
we print the explanation for the effects 
noted by Mr. Delano. — Technical Editor.) 



MR. JAROWEY REPLIES 

Editor* Radio-Craft: 

There are several interesting points in 
your letter, Mr. Delano, concerning your 
difficulties with the condenser- rectifier. 

To begin with, the present conventional 
sizes of electrolytic condensers are too large 
to be used with a transformer that lias been 
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designed to operate with a thermionic or a 
gaseous rectifier tube. The size of winding in 
such a transformer would operate well with 
aliout 2 rnf. per section, and to prow it we 
will examine the reactance (A.C. resistance) 
of the condenser: the reactance — the re- 
ciprocal of C).'2H x fid x ,00<H WW = Ml ohms, 
which will prove that the hvatintj of the 
transformer ictis due to this averloodimj 
rhnrtjintj current, and hence the drop in 
D.C. voltage. 

Now, I will illustrate an ideal design verb- 
ally as follows: Let us suppose that we 
need 170 volts of D.C*. Therefore, we will 
wind the transformer secondary to have 
maximum voltage across the outside ter- 
minals equal to the rated condenser voltage, 
that is, ISO x .707 (the effective value of 
A.C.) = :C(!Ui volts: to this value the drop 
due to the load may be added, by actual 
test, you will find that you can obtain the 
required 170 volts D.C. : provided, however, 
tluit the electrolytic-condenser capacity dors 
not exceed the current capacity of the 
transformer. On the other hand, if you 
have 25-cyele current* the A.C. resistance, 
or rather impedance, of the condenser will 
increase tremendously. That is, the fre- 
quency plays a very important part in A.C. 
circuits, whether they he U.K. or A.F. 

To prove that this idea is correct, you 
may make a test for yourself any time as 
follows: If you have access to a 1 10- or 
220- volt A.C. line, connect the two positive 
terminals of the condenser sections to the 
line, and connect the two filter chokes or 
bellringing transformer primaries in series 
also to the line (that is necessary to obtain 
an inductive neutral point); then connect 
a good D.C. voltmeter of suitable range be- 
tween the two chokes and the negative side 
of the condenser, and you will have a D.C. 
voltage of one-half of the value yon may 
apply to the condenser: no filter is neces- 
sary to this arrangement, Kig. 1, for the 
current is non-pulsating. 

I hope that this will explain the behavior 
in your case: and those of others who may 
have experimented with this extremely sim- 
ple and radically new power pack design. 

P. M. Jarowky, 
815 Merchant Street. Amhridye, Pa. 



Fig, 1 

Circuit Hit* st rut in ft .Ifr. Jarotrcy's theory. 



A BUDDING INVENTOR 

Editor. K ah io-C raft: 

While reading about the "Autoverter" in 
the January, VM2 issue of Haimo-Cra>t, 1 
got a few ideas; here are three of them. 

I looked through my automobile junk-box 
and found a Dodge high-tension transformer, 
a distributor head with a six-point cam, and 
an old electric horn. 



REWOUND TRANS. 
'71 A 




io HY, 




HIGH 
TENSION 
COIL 

On car 




Fig. 2 

The circuit din prom after Mr. Palmer's *tt- 
ffi-nious changes. 

The transformer I rewound — 100 turns of 
No. 22 D.C.C. wire for the primary and 
about 4-000 turns of No. 32 enamel-covered 
wire for the secondary. The horn 1 dis- 
mantled, throwing away the horn hell, dia- 
phragm ami cam. Onto the shaft of the 
remaining horn motor I fastened the shaft 
of the distributor. (1 used four pieces of 
strap iron to hold the.se two contrivances 
rigid.) The six-point cam makes and breaks 
the electrical circuit six times per revolu- 
tion. Across the breaker points I soldered a 
'2 nit condenser. The resulting circuit is 
Kig. 2\. 

Another method is to use the same Dodge 
transformer, same primary and secondary 
winding, ami then connect a buzzer in series 
with the primary and a (i-volt battery, as 
shown in Kig. 215. 

I have a six-cylinder Chevrolet, and when 
I connect the above transformer to the pri- 
mary binding posts tin the high-tension coil 
in my ear, I get the same results as in the 
first wrinkle, excepting that I use the dis- 
tributor in the car. It is exactly the saint 1 
idea as the first wrinkle; the circuit, how- 
ever, is as shown in Kig. 2C. The car dis- 
tributor already has a condenser shunted 
across the hreaker points. The only draw- 
hack to using this system is that the car 
must travel at least 20 miles- per-hour in 
order for the circuit to be broken enough 
times per minute to maintain the required 
high voltage. 

Frank C Palmkr, 
U7'J J a ij Street, E dye-water, Colo. 
(The ideas tried by Mr. Palmer 
are very interesting. If these were de- 
{(Utntiitacd on \t<ujv 69!) ) 
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&rr AND 
ON SWITCH 



An Ultra-Short- Wave 
Super-Regenerative 
5 -Meter Receiver 

By E. P. HUFNAGEL (W2BUK) and 
GEO. 3. HKRRSGHER (W2APW) 



ULTHA-SHORT-WAVKS, first investigated in the classic 
manner by one lleinrieh Hcrl/., ha\c crashed the commer- 
eial field with \nt\h the installation of :t- to K-mcter trans- 
mitting equipment as stations W'JXK and W'JXK atop the 
|-lni|»i re State building in New York 1 "it % . (which towers 110 stories 
into the air), ami with the manufacture of compact recciwiijr sets of 
suitable design for operation at these "quasi-optical" wavelengths. 

The foremost characteristic of .Vmeter radio reception is that 
its waveform, like that of Ii<rht ("quasi-optical"), travels in a 
.straight line and, so far as known, is not deflected in the manner 
we are accustomed to associate with the propagation of the higher 
wavelengths: instead, reception is limited h\ the curvature of the 
earth, while hills have shielding effects which tend to reduce volume. 
Thus, the *|)\" lanjre of W'JX K-W'JX K may he only about SO 
miles (unless later experiments show that under certain conditions 
reflection or refraction may take place, and thus increase this 
fiirnrr; incidentally , many amateurs' 5-meter transmitters are located 
in rttlitrjr); with the result that the millions who reshY within this 
theoretical radius of sijrht may he able to hate reliable reception — 
since fadiiiu is not experienced in this, tin- "•ircucjnnl" end of the 
v\ ;»\ (-length spri t rill n. 

frequency and Wavelength 

It is interest ini» to note that the frequency ranjrc encompassed 
b\ "all- wax c" or 15- to 54-5- meter radio sets, lies between 20,000 kc. 
and 550, or a total frequency hand of 1!>,150 kc. Kijrurinjr on the 
basis of in ke. as tin- required >4 foot -front ajrc' M (to borrow a term 
of the realtor; of a broadcast station, or 1(H) kc. for television 
requirements we find that, by simple division, in the former case 
then- would he (theoretically, at least) provision tor 1 5 broad- 
east stations, and in the latter VM television stations; which leads 
us to the follow in «r step, 

llctuccn :i meters ( 100,000 kc.) and H meters (37,500 ke.), there 
is a frequency band width of l»2,500 kc. Applying the same prin- 
ciple of arithruitic as previously, we make the startling discovery 
that in this relatively small xcm-elemjlh raiifre it is possible to tit (j,250 
broadcast stations, or <i'J5 television stations! In other words, our 
entire and supposedly enormous "all-wave" tuning ranjre «»f 15- 
to 545 meters, would fit into the "3- to 8-iucter" band, ami leax*e 




Fig. A, above. 

Panel 'i'U-.i' of the 
receiver. 



Fi*. H, right. 

lnudi- \wa- of the 
5 -meter reecwer L\ 
and I 2 on the tun- 
ing coils. {Refer to 




Fig. l 

Schematic diagram of the receiver which operates in the quasi-optical 
frequency band. 



enoutfh room /« /// in about txc % o more hands just like our present 
one! No wonder the "bijr boys," who know what it is all about, 
are jrohhlinjr up all the little wavelengths in sijrht -ami the smaller 
they are the better they like Yin! 

Although transmitters operating at these ultru-liifrh frequencies 
are few and far between, it wouhl seem that in a fairly shurt time 
the countryside will be dotted with them; duplicating in other 
centers of population the coverage now offered by W2XK-W2XK 
nearly a quarter-mile in the air, in New York's Kmpirc State 
building. 

And, the power requirements are astonishingly small, to wit; 
experiments (which have proven the value of this type of opera- 
tion) between fire towers in northern New Jersey indicate that 
reliable communication can be maintained with powers as low as 
0.8- volt (input, to two 2- volt \Ws; the entire transmitter) supplied 
by two dry cells and three "IT* batteries. 

Since the length of the best possible aerial used in the reception 
of a 5-mcter sijrnal wouhl not exceed H ft., the ndaptabilitv of 
(Con tin net? on paife h'81) 
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USING the V.T. 
VOLTMETER 



(PART I) 
By BERYL B. BRYANT! 



In a series of articles, of which 
this is the first, the author 
will discuss the various uses of 
vacuum - tube voltmeters, with 
particular reference to radio 
servicing and measurement 



IN response to the many requests received by the Editors of 
this magazine tor information concerning the use of vacuum- 
tube voltmeters, such as the gooseneck V.T. voltmeter described 
in the February, HKJ2 issue of H auio-Craft, the writer tins been 
asked to prepare an article setting forth the methods of measure- 
ment and procedure in which the 
instrument may he employed. 

As in nil measurements* the 
accuracy of the measured result 
depends upon the accuracy with 
which the instrument has been 
calibrated, and the care with 
which the measurements are 
conducted. 



Fr*. 
Fig. 



1, above. 
3, below. 



modulated oscillator is induced 



Radio-Frequency Measurements 

To conduct measurements by 
which the gain of an U.K. am- 
plifier of one or more stages may 
be determined, a modulated H.F. 
oscillator, having the frequency 
range over which the Amplifier 
is to be measured, is required. 
It is customary to modulate the 
K.F, signal with an audio signal 
of KM) cycles at tfO percent 
modulation. The signal from tin 
into an artificial antenna of known constants; the set-up of the 
oscillator, the artificial antenna, and the amplifier to be measured is 
shown in Fig, I, The unit mil inductance between the coupling coil 
l.o of the oscillator and the 20- microhenry inductance La of the 
artificial antenna is determined by a method to be described in a 
later paragraph. Having determined the mutual inductance be- 
tween l.o ami La, the current through Lo may be measured by 
connecting the V.T. voltmeter across the 500- ohm resistance in series 
with Lo; this is shown in Fig. 1 at H. 

The resistance HI may be a 200-ohni potentiometer, and is used 
to control the output of the oscillator. 

Having determined the voltage drop across H and knowing the 
lcsistanee of H, the current may be determined by the application 
of Ohm's Law. The peak- volt a pre drop across H must he converted 
to effective volts by dividing the peak- voltage by 1,1. The voltage 
(effective) induced in the artificial antenna may oow he determined 
bv the formula: 

Ea = t\/>H x 1 x M x f 
Where Ka is artificial antenna voltage, 1 is the calculated cur- 
rent through Lo, M is the mutual 
inductance between Lo and La, 
and f is the frequency in cycles. 

The H.M.A. standard artificial 
antenna consists of a coil of 20- 
r Microhenries inductance in series 
with a 25-olim resistance and a 
.0002-ni f. condenser. This, during 
the measurements, is connected 
directly across the antenna and 
ground binding posts of the re- 
ceiver or U.K. staire to be measured. 




Oscillator, dummy (interna*, tmd V.T. voltmeter. 
Substitution method of measuring inductance. 
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Gain Measurement 

Having provided a means of knowing the exact voltage .nput 
into an H.F. stage or amplifier, the gain may be measured by plac- 
ing the V.T. voltmeter terminals across the plate-load of the single 

stage or the output of the am- 
plifier whose gain is to be 
measured. 

If the voltmeter is applied 
across the plate primary as 
shown at WT.-H in Fig. 1, it is 
necessary that care he taken to 
insulate the V.T. voltmeter at 
all points from the chassis of the 
receiver; otherwise, a short will 
exist, as the V.T. voltmeter in 
this position is above ground po- 
tential by an amount equal to 
that of the plate-voltage of the 
amplifier stage. 

In measuring the gain of tuned 
H.F, amplifiers, the induced volt- 
age into La must he constant for 
all frequencies. It is therefore 
necessary to adjust the input to 
a predetermined peak value be- 
fore each frequency measurement is made. 

The gain of a single stage, or of the entire amplifying system is 
the ratio of the output voltage to the input voltage, and is deter- 
mined by dividing the output by the input voltage. These voltages 
should be in effective 
values. 

If it is desired to plot 
xt'ttxitivit tf and nefeefiv- 
If tf response curves of an 
11. I**, amplifier, the meas- 
urements should be made 
in conjunction with the 
A.F. amplifier of the re- 
ceiver, 'fhe sensitivity 
curve is the input in mi- 
crovolts plotted against 
the radio frequency in 
cycles. The mttjntt of the 
receiver U kept eonsttint 
at .05-scv///, tcith the m- 
•pttt fret/ Henry vrtrtfiny 
from loOO tn (ion kt\ The 
H.F. oscillator is adjusted 
to KM) cycles at 30 per- 
cent modulation during these measurements. 

The sensitivity of a receiver is determined by a signnl (input) 
that will produce a standard output of .05- watt from the receiver 
(a 10-ohni resistor connected in place of the voice coil of a 
dynamic speaker should have .707-voIt across it for .05-watt 
output.) When plotted as a curve this is interpreted as follows: 
An input signal at any frequency will produce a standard output 
(Con fittueil on pa ye u*8o*) 



CALIBRATED 

«.F. osc. 




ZDO < 

Ohms 



Fig, 



4, above, Measuring distributed capacity, 

5, below. Another measuring circuit. 
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RADIO-CRAFT KINKS 



Practical hints from experimenters 9 private laboratories. 



(PRIZE AWARD) 

MEASURING SMALL CAPACITIES 
By Edgar J. Smith 

T1IK set builder, us well as the Service 
Man, never knows when he iimy he 
called upon to determine with fair 
accuracy the capacity or capacity 
range of a condenser. The method used by 
the writer for checking the capacity of small 
units, between the values of 50 and 1,000 
niiiif.. may he of interest to the readers of 
Kaiuo-Craft. 

Since most Serviee Men possess a grid- 
dip oscillator which covers the broadcast 
frequencies it is possible to construct this 
rig out of parts from the junk box. 

The condenser CI and C*2 shown in the 
schematic circuit, Fig. I A, is a double con- 
denser having two sections of 500 mnifs. 
each. This condenser must be of the 
straight -line at purity type and of good con- 
struction. The two rotors are connected to 
a S.P.S.T. snap switch so that the condenser 
may he used as a 500 or 1000 mf. unit. 

The tapped coil is not of critical const ruc- 
tion and any coil at hand similar to it will 
he satisfactory. A pick-up coil, wound over 
or at the common end, is necessary for 
coupling to the oscillator. 

A S.P.O.T. snap switch is provided for 
changing from CX (unknown capacity) to 
the calibrated condenser (C-l C-2). 

The process of check in g a condenser is 
as follows: Place the condenser between the 
clips at CX. The snap switch is thrown 
to "TKST* position. The pickup coil on the 
inductance is connected to the pickup coil 
on the oscillator. With the oscillator turned 
on, the oscillator condenser O'J is varied 
until a dip is noted in the milliammetcr 
MA; or, if no dip is noted, the inductance 
switch is changed to another tap and the 
operation is repeated until a dip is noted. 
The S.P.D.T. switch is then thrown to the 



$5 FOR A PRACTICAL RADIO 
KINK 

As an incentive toward obtaining radio 
hints and experimental short-cuts, Radio- 
Craft will pay $5.00 for the best one sub- 
mitted each month. Checks wilt be mailed 
upon publication of the article. 

The judges arc the editors of Radio-Craft 
and their decisions are final. No unused 
manuscripts are returned. 

Follow these simple rules: Write, or 
preterably type, on one side of the sheet, 
giving a clear description of the liest radio 
"kink*' you know of. Simple sketches in 
free-hand are satisfactory, as long as they 
explain the idea. You can send in as 
many kinks as you wish. Everyone is elig- 
ible for the prize except employees of Radio- 
Craft and their families. 

This contest closes on the 15th of every 
month, by which time all the Kinks must Ijc 
received for the next month. 

Send all contributions to Editor, Kinks 
Department, c-o Raiho-Craft, 9S Park 
Place, Xew York City. 



POUM - 2 Vz"o.o. x 3 x k" LONG 

/ WOUND WITH NS ?€ D.C.C.WlRe 
\ TAPPED EVERY */Z" 




500 MMF 



TEST 



1 'A'PORM 
Hi 28 ENAM . 
WIRE/ 

/ 




i *± 



Fije. i 

Circuit for mcasjtriiuj capacities from 50 to 1,000 mm/. 



"CIIKCK" position and Cl is turned until 
a corresponding dip is noted on the milli- 
ainmeter; if CX is larger than 5IW mint*, it 
will be necessary to use Cl ami C2 by 
closing the S.I\S.T. switch. 

When the dip is found on Cl note the dial 
reading; if, for instance, the reading is 10 
decrees, yon will have 10% of 500 lninf.; 
that is, CX will equal 50 niiiif. If it reads 
50 decrees, you have 50% of 500 nunf. or 
250 mi i if., and so on. If Cl and 2 are used 
and you obtain a reading of 0 decrees, you 
will have m<fa of 1000 nimf. or (»00 minf. 

By substituting a pointer 
in place of the dial, and shel- 
lacing a white paper onto the 
panel, a direct reading may 
he plotted on the paper as 
shown in Fig. US; the outer 
circle being used for the 1000 
niinf. condenser and the in- 
ner for the 
500 nuuf. 
Xo mark- 
ings a r e 
made on 
the outer 
circle be- 
tween 0 and 
500 nmif., 
as these 
readi n g s 
may he ob- 
tained more 



JT.O-l.MA. D C 
250 MMF 



1000 




accurately on the 500 mmf. condenser. 

One word of warning — do not make the 
test leads to CX any longer than necessary, 
to insure as 
1 1 inch accur- 
acy as pos- 
sible. 

The range 
of capacities 
may be in- 
creased by 
using fixed 
co n densers 
of know n 
Value in 
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Fi<. 3 

An emergency 44 B" 



eliminator 



either series or parallel connection with the 
unknown capacity. 

The limiting factor of this device is the 
requirement that the unknown capacity 
across the inductance, or any section of the 
inductance, must have a resonant frequency 
within the range of the grid-dip oscillator. 
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SPARK COIL TONE GENERATOR 
By Cal Brainerd 

EXPKlMMKKTKItS who wish to prac- 
tise the telegraphic code may be inter- 
ested to know that an ignition coil from an 
automobile may be 
very conveniently used 
to obtain the high 
audio frequency that 
is so pleasing when 
heard in a pair of 
head phones connected 
to the output of a 
smooth-operating, vi- 
brator-brake type of 
current generator 
system. 

The schematic dia- 
gram is Fig. 5. In this circuit, transformer 
T may he an ignition coil of the type used 
in Model T Fords. I5y bending the lower 
vibrator bracket to in- 
crease the tension on 
the armature, fairly 
high-speed interrup- 
tion of the primary 
circuit nmv be ob- 




„ Fig. 4 

Connecting head" 
phone x. 



.^IHTCPRVPTtR 
ME& 




1.000 OHMS TO AMR. 



code practice 
unit. 



tained. 

With 
battery, 
voltage 
5,000 to 



a 4-volt "A" 
the secondary 
will be from 
10,000 volts; 



Fig. 2 

convenient lamp 
mounting. 



to handle this potential a book-type eon- 
denser is easiest to make and use. 

The natural period of the secondary coil 
is in the audible frequencies, it will be 
found that a small capacity as C will give 
considerable range in tone. An ordinary 
variable condenser in series with two rnetal 
plates about fi x 8 in. square, separated 
about i/i-inch can be tried. 

(Continued on- page 685) 
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Radio-Crafts Information Bureau 

- SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but -n- 

please observe these rules: 

turmsh sufficient information, and draw a careful diagram when needed, to explain your meaning; use 
only one side of the paper. List each question. 

Those questions which are found to represent the greatest general interest will be published here, to the ' 
C * extent that space permits. At least five weeks must elapse between the receipt of a question and the ' j 
* j appearance of its answer here. * 
i ) Replies, magasines, etc., cannot be sent C. O. D. | , 

; Inquiries can be answered by mail only when accompanied *y 25 cenis (stamps) for each separate question. 

Other inquiries should be marked "For Publication," to avoid misunderstanding. ^ 




ZENITH MODEL 103 — CROSLEY 
MODEL 127 

(irifii Mr. Carlson J. Parker. Owossn. Mich. 

(Q. l» hi the March, p.i.tj issu*- of K.wuo- 
Fuaft. page r»41. Uata Sheet No. til. Is de- 
scribed the Zenith Model 10" receiver, and 



CONNECT 1500-SSOKC TEST 



CONNECT 175 K C. OSCILLATOR MM* 
TO P1EAK INTERMCOlArE 
' TRANSFORMERS. (REMOVE 

o»c. tuscj 




PAOOCR 
ADJUSTING 
SCREW 

OSCILLATOR 



METER INDICATES RESONANCE 
FOR R.*. A*D 



AOXwSTMCNTS 



Fig. Q.155A 

Chassis layout of the Zenith 103 receiver. 

mention is made of a "chassis layout." but 
it does not appear on the page. Please show 
this parts layout. If it is available. 

(A. I i The parts layout for the Zenith 
"Ilyperhetcrodync" receiver mentioned is shown 

in Fig, g i.v.a. 

(Q. *Ji In tin- same issue. page ooO. appears 
the diagram of tlie Crosley Model FJ7 "Happy 



PLATES 




BlACK-REO 
TRACER | 
OUTSIDE F. LEAD 



Fi*. QJ55B 



Dynamic speaker plug and socket 
Hour" and "Tonst rike" roc 
lmt only tin- socket for tin 1 
is shown. What are tin* h 
tin- dynamic reproducer to 
into this socket V 

(A, *Ji The plus; connect ions of the dynamic 
reproducer used in this chassis is shown in 
Klir. <}. I.V.n. 



connections. 
Iver. as Fig. g. IM, 
ilytiamic reproducer 
ill connections from 
the plus which tits 



RCA-VTCTOR MODEL M-30 CAR 
RADIO— MUTUAL CONDUCTANCE 
METER 

(Ififli Mr. Harrington Fox, Needles, Ariz. 

(*»>. I» What are the antenna requirements 
for the KFA- Victor car radio set V 

(A. 1 i Considerable detail, iiictndiuir the 
schematic circuit. Is given in li.\nuM 'ic.u'r 
I lata Sheet No. d4. which appeared in the 
April, issue. 

A roof antenna for the Model M-"o receiver 
is required only in districts where the average 
siirual-in tensity level is very low. For an an- 
tenna installation the following equipment may 
he required: l,oiig-iioso, gas, and diagonal 
pliers : small Crescent, and No. 4 Spintite 
wrenches: small, largo, and thin-shank d-in. 
screw drivers; tin shears; medium and heavy- 
duty soldering irons: resin ami acid-core solder ; 
electric drill (with set of drills up to fcj-ln.i : 
reamer (^4 -in., max. »: seat and door protec- 
tors: sheet copper; and a supply of %-in. 
Behicn Itrald. 



i (J.? i i 'an yuii suggest any way of reduc- 
ing interference, in addition to the use of 
spark-pin;: circuit series resistors'; Tin- use 
of tlic«e Uoes not entirely eliminnte interfer- 
ence from the motor. 

iA.'Ji Apparently bypass condensers have 
not been applied to the several radiating cir- 
cuits of the ignition wiring in the car. 

Two bypa>s com) en sits, one on each term- 
inal, at the ammeter may reduce certain forms 
of car Interference. The receiver shoiihl not be 
located near the car's ignition coil, due to its 
strung field. I uteri-hanging its primary con- 
nections may reduce interference. Whether the 
antenna lead-in shield should be grounded to 
reduce interference should be determined by 
test. 

HJ>. "i What is the schematic circuit of the 
Sterling direct-reading mutual conductance 
meter V 

(A.'!i Several models of this type of in- 
strument were manufactured by tin- Sterling 
Mfg. Co. The Model K-.-17 Meter is illus- 
trated and described in detail in the book. 
"Uadio Set Analyzers." by I,. Van dor Met. 
The "Uridgo" of the same ma tin fact nro is 
illustrated in Figs. <}. lottA and 1*. The meter 
is en libra ted 0-.*Hmmi mhos.. 0-?W> ma., and 
1<m;u tun. : available data appears in this 
diagram. 

The "A." -i:," and "f" voltages for the tube 
to be tested are adjusted tirst. and the reading 
of the no-ter balanced out by means of the 
lower left-hand knob. The mutual conductance 
value is then obtained by reading the meter, 
which is graduated directly in micromhos : this 
is the rate of change in plate current for a 
given grid voltage change. 

This device Is eij nipped with four sockets, 
one for preheating and three for testing. 



MAJESTIC MODELS 25, 25B, AND 35 

(l.V7i Mr. Harry Sa uterine. Kenosha. Wis. 
(g. 1) I have a Majestic Model super- 



Fig. Q.156A 

The Sterling R-517 mutual-conductance meter. 

heterodyne which does not s«»em to be enn- 
ncciod the same as diagrammed in l>ata Sheet 
No. Ml, which appeared in the February, \*X\'2 
issue of R.\nm-Cu.\rr. 

My set incorporates automatic volume con- 
trol: tappod-choko input to the push-pull pen- 
todes, instead of transformer coupling: a 
potentiometer controls the audio input to the 
push-pull pentodes. There is also a " local - 
distance"' switch which is not shown. Please 
explain this. 

(A.) The chassis in the receiver described 
was changed ai the factory, and docs not 
carry the number. "Model ^o" : the correct 
number is the "Model "Jolt" : and in the Foi- 
ling wood and Abbey wood cabinets the chassis 
is -Model 35." 



v 7.5v 6 
*€.3i filament 
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RECT. PLATE 



Fig. Q.156B 

Schematic circuit of the Sterling Model /f-517 mutual-conductance meter. 
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I arm i FROM THE OTHER SIDE 

OF THE WORLD - 
A 727SW WILL KEEP YOU 
IN TOUCH WITH YOUR HOME 



SHORT-WAVE 
LONG-WAVE 

ONE DIAL 
ONE CHASSIS 




COLOR TUNING — calibrates 
each short-wave band on the 
dial with the same accuracy as 
the broadcast band. You will find 
it ONLY in the Silver-Marshall 
727SW. It makes finding foreign 
stations easy- 



ONE DIAL -CALIBRATED 
NEW PATENTABLE CIRCUIT 
AUTOMATIC VOLUME CONTROL 
METER-TUNING 
FRACTIONAL 
MICROVOLT SENSITIVITY 
ABSOLUTE 10KC SELECTIVITY 
PENTODE-VARIO^MU TUBES 




SILVER-MARSHALL, Inc. 



SILVER- 
MARSHALL, Inc. 
6419 W. 65th St. 
Chicago, U. S. A. 



Enclosed find 2c. Please send all 
the 727SW detail*. 
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Presented on these two pages are the new books of the 
RADIO-CRAFT LIBRARY — the most complete and authentic 
set of volumes treating individually, important divisions of 
radio. Each book has been designed to give radio men the 



opportunity to specialize in one or more of the popular branches 
of the industry. The material contained in these books will 
increase your knowledge; you will find them a real help in 
your work and they will contribute to your money earning 
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C4 PAGES. Size. 6x9 inches 
Over SO Illustrations 
Bound in stiff board covers 



And How To Use Them 
With Full Instructions and Descriptions of 
Set Analyzers. Tube Checkers, 
Oscillators, Etc. 

By L. VAN DER MEL 

This book explains thoroughly the oper- 
ation « if sit analyzers, tube checkers, 
oscillators anil other testing equipment. 
Fi>r every radio man. whether junior grade 
or expert, this hook is extremely helpful. 
It covers every phase of testing ami gives 
you valuable short ruts; completely illus- 
trated with photographs and diagrams to 
facilitate the use of modern testing 
equipment. 

The following chapters briefly outline 
the contents. INTRODUCTION ; TUB 
ANA1.YZKK: Fundamentals, Switches, 
A.C. and D.C. Voltmeters, Calibration and 
Design; TROUltl.K SHOOTING WITH 
THE ANALYZER : Classification of Trou- 
ble. Analysis of Electrical Troubles. Fea- 
tures and Uses of Various Analyzers, 
Care and Maintenance; CONCLUSION; 
Summary. 
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TUBES 

AND 

How They Work 
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64 PAGES. Size. 6x9 Inches 
Over 109 Illustrations 
Bound in stiff board covers 



VACUUM TUBES 

And How They Work 
With Complete Technical Data on All 
Standard and Many Special Tubes 

By ROBERT HERTZBERG 

MODERN VACUUM TURKS described 
the fundamental electron theory which is 
the basis of all vacuum tuhe operation, 
and goe> progressively from the simplest 
two-element tuln's right up to the latest 
pentodes and thyratrons. It is written 
in clear, simple language and is devoid 
of the mathematics which is usually so 
confusing. Valuahle reference charts and 
characteristic curves of standard and 
special tubes are to be found, also dia- 
grams of sockets and pin connections. 

Here are some of the chapters : The 
Edison Effect and The Electron Theory ; 
Electron Emitters find the Ionization Ef- 
fect; The Three- Elect rode Tube; Vacuum 
Tube Characteristics ; Four- and Kive- 
Klement Tunes : Light Sensitive Cells and 
Other Special Tubes. 



HOW TO BECOME A RADIO SERVICE MAN 

How To Get Started and How To Make ___ — ■ 

Money In Radio Servicing 



BRINGING ELECTRIC SETS UP TO DATE 



By LOUIS MARTIN 

The ambition of many men in radio 
today is to become a first-grade Service 
Man, with a husiness that is flourishing. 
It is not as difficult as one might believe, 
but it cannot be done in a few short 
months. Following very carefully the 
advise of Mr. Martin, who hn> delt 
with the problems of thousands of Ser- 
vice Men. this book ileals very carefully 
with the essentia) stages in the prepara- 
tion for qualifying as a Service Man. 
The Chapters of the book are so divided 
that each element is thoroughly covered. 

Here are the chapters: The Small In- 
dependent Service Man; Advanced Com- 
mercial Asjiects ; The Radio Set; Semi- 
Technical Considerations : Advanced Ser- 
vice Data. Each chapter is again sub- 
divided to bring out in minute detail 
every point of importance. 
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64 PAGES. Size. 6x9 Inches 
Over 55 Illustrations 
Bound lit stiff board covers 



With Pentodes. Multi • Mus, Dynamic 
Speakers — Complete Information How to 
Modernize A.C, D.C. and Battery Operated* 
Receivers 
By CLIFFORD E. DENTON 

In this country there are over ten mil- 
lion electrically operated receivers that 
could be modernized by placing in them 
new type tubes, new speaker equipment 
and other modern improvements. This 
business of improving old sets can go to 
the experimenters and Service Men if 
they will uuickly jump into action. 

Kcnd in this book by Mr. Denton, how 
easily you can modern fee any obsolete set. 
Your clients can retain their expensive 
cabinets and still have a receiver that is 
right-up-to-the-minute, and with little 
additional costs. 

Here are the high lights of this book: 
Tubes Available for Replacement* ; Elec- 
trifying Hattery Receivers ; Use of the 
New 2- ami 6- Volt Tubes ; Operating Sets 
with Single Control ; Conversion of A.C 
Sets into D.C and D.C. into A.C. : Re- 
placing Output Tubes with Higher Output 
Tube*; Improving Old Supers: I .oft in- 
White Amplifiers ; Adapters and Their Use. 
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M PAGES. Sizr. 6x9 Inches 
Over 80 Illustrations 
Bound in stiff board covers 



AUTOMOBILE RADIO AND SERVICING 
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64 PAGES. Size. 6x9 Inches 
Over 65 Illustrations 
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A Complete Treatise on the Subject Cov- 
ering All Phases from Installing to Ser- 
vicing and Maintenance 

By LOUIS MARTIN 

Automobile radio is up and coming, 
and someone has to service them properly. 
It is certain that one of these days your 
turn will come, whether you are an ex- 
perimenter or Service Man. It therefore 
behooves you to reail this immensely im- 
portant new book on the art of Auto- 
mobile Radio. There is no Utter l>ook 
in print and none as concise. The book 
is full of illustrations, photographs, dia- 
grams and hookups. 

Here are only a fj«r of some of the 
really interesting chapters: Introduction: 
Automotive Radio Installations ; Complete 
Descriptions of Commercial Automotive 
Receivers: Servicing Automotive Receiv- 
ers: The Ignition Sy*t»m ; CJeneral Ser- 
vice Considerations ; Effects of Temi>era- 
tore on i'owtr Supply: Conclusion, 



HOME RECORDING AND ALL ABOUT IT 

A Complete Treatise on Instantaneous 

" " " Recording Microphones, Recorders. Ampli- 

fiers. Commercial Machines. Servicing, etc. 
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64 PAGES. Size. 6x9 Inches 
Ov«r 70 illustrations 
Bound in stiff board covers 



By GEORGE J. SALIBA 

If there is one subject that is fascinat- 
ing to every radio man. it is that of Home 
Recording. Of course, this volume is 
not all on "Home" recording, hut the 
information contained therein is imi>or- 
tant to commercial radio men. studio 
operators, engineers ami others interested 
in this phase of radio. 

The art of recording and reproducing 
broadcast selections is becoming more iin- 
ixirtant every day to radio men, experi- 
menters and Service Men. Equipping 
dance halls, auditoriums, churches, res- 
taurants and homes with public address 
and amplifiers brings many extra dollars 
and often an excellent income. 

In this book are found such topics as: 
Short History of the Art; Microphones; 
Recording Amplifiers ; Cutting Heads ; 
Types of Records : Commercial Machines ; 
Adding Recorders to Receivers: Studio 
Layouts: Mechanical Kilters for Turn- 
tables. 
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capacity. Read these books during your spare time at home. 

The authors of these books are well-known to everybody. 
Each one is an expert radio man; an authority on the subject- 
each is thoroughly familiar with the field which he represents. 



This is perhaps the first real opportunity that you have ever 
had to build a radio library of books that are authentic, right- 
up-to-the-minute and written so that it is easily digested and 
clearly understood. Mail the coupon below for your books. 
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AH About Superheterodynes 
How They Work, How to Build and How 
to Service Them 

By CLYDE FITCH 

There is no more fascinating a subject 
in the Jartfe array of radio circuits than 
the famous superheterodyne circuit. It 
has taken the world by storm, and today 
practically all modern receivers employ 
this principle of desurn. Whether you 
are a Service Man or experimenter, first- 
hand knowledge about the construction nf 
these receivers is very important. The 
book on Superheterodynes uives underly- 
ing principles of their construction, right 
from the very first set made. Mastering 
the fundamentals of this circuit will en- 
able you to build or service any receiver. 

The following is a short list of con- 
tents: Itasic Principles of the Superheter- 
odyne; The Oscillator: Hrst Detector; 
Single Dial Tuning Systems ; Interme- 
diate Amplifier; Second Detector, Audio 
Amplifier and Power Supply ; Commercial 
Superheterodyne Receivers ; Servicing 
Superheterodynes. 
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64 PAGES. Sl/p. 6x9 Inches 
Over 60 Illustrations 
Bound in stiff board covers 




RADIO KINKS AND WRINKLES 

____ rr^- For Service Men and Experimenters 

A Complete Compendium on the Latest 
Radio Short-Cuts and Money Savers 
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By C. W. PALMER 

It often becomes necessary for experi- 
menters and Service Men to call upon 
their memory for some short cut or radio 
wrinkle that will solve a problem quickly. 
In busim-ss, "short cuts" mean time and 
money saved, and to the Service Man 
"time saved" mean 8 money earned. 

This lnjok is a compilation of important 
radio kinks and wrinkles ; the entire 
Contents t»f the book has In-cn selected 
with urreat care in order to discuss only 
such items as are constantly used today. 

Here are some of the more important 
chapters: Introduction; Servicing Short- 
Cuts: Testing Kiiuipment and Meters; 
Vacuum Tulus and Cirruits ; Volume- 
control Method* ; Amplifiers and Phono- 
graph Reproducers ; Tower Supply Equip- 
ment ; Coils ant] Tuning Circuits; Short 
Waves ; Loud Speakers ; Tools and Ac- 
cessories. 



The Best Radio Circuits 
A Complete Compendium of the Most Im- 
portant Experimental and Custom- 
built Receivers 

By R. D. WASH BURN E 

It is fascinating to the experimenter, 
or even to the up-to-date Service Man, 
to take a commercial set and to change 
it into one using a famous hookup that 
is not found in any manufactured set: 
and it is usually worth the trouble be- 
cause results are far superior than in the 
original. Many excellent circuits havo 
never lieen commercialized, but limited 
only to home-set builders. Thousands of 
these popular circuits have been requested 
from time to time, and in this book we 
have included over 150 circuits, w'hich 
include the famous Pcridyne, Cash-Box 
A.C.-D.C. Set and others. 

The circuits cover the following: 
BROADCAST RECEIVERS. ALL- WAVE 
RECEIVERS. SHORT-WAVE RECEIV- 
ERS, CONVERTERS AND ADAPTERS, 
TELEVISION RECEIVERS, HOME RE- 
CORDING APPARATUS, AUTOMOBILE 
RECEIVERS. AUDIO AND POWER AM- 
PLIFIERS, POWER UNITS and MIS- 
CELLANEOUS EQUIPMENT. 
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RADIO QUESTIONS AND ANSWERS 




RADIO 

QUESTIONS^ 

AND 

ANSWERS | 

Ca*M «f Om V.. 
b r ft. 0 WaUm 



_— — i«Ciu «V«5"0 — 1 -I 

| of „ h> i . £V*ft*y Mm H J 



64 PAGES. Sire. 6x9 Inches 
Over 80 Illustrations 
Bound in stiff board covers 



A Selection of the Most Important of 5.000 
Questions Submitted by Radio Men During 
the Course of One Year 
By R. D. WASHBURN E 

There has been collected a wide variety 
of questions which have come into our 
editorial offices during the past two years, 
and only those whos»» answers would 
benefit the majority of men enframed in 
radio have heen ine«n>o rated in this 
amazing question and answer book. 

The tremendously Jotur list of topic* 
blotter extdains the subjects which are 
treated. Here are the titles: 

Radio Servicing : Receiver Design ; The- 
ory : Home Record in*; Television ; Sound 
Equipment : Short Waves : Antennas ; 
Operating Notes; Test Equipment; Vac- 
uum Tuhes ; Engineering ; Ultra-Short- 
Waves : Police Radio : Reproducers; 
Graphs: Superheterodyne*: Automotive 
Sets: Power Packs: Automatic Volume 
Controls: Remote Control Devices: Alijrn- 
in* Procedure: Photoelectricity: Tone 
Control : Coil Construction ; Adapters : 
Measuring Apparatus; Hand-Selectors; 
Meters: Symbols; Microphones; Conver- 
ters ; Definitions ; Public Address Equip- 
ment : Modernizing Methods: Set Analy- 
zers: Mitluet Sets; Oscillators: Phono- 
graph Pickups ; Tube Testers : Diagrams. 



BIG DISCOUNT OFFERED 

In order to make it possible for everyone to buy these books, the fifty (50) cents 
price has been made uniform for all volumes. You can buy these books separately, 
but you should take advantage of our special offer: 

WHEN FIVE (5) BOOKS OR MORE ARE ORDERED 
DEDUCT 20% FROM YOUR REMITTANCE 

Simply fill in the coupon below, and mail it to us together with your remittance. 
Checks, stamps or money orders accepted. 

All Books Uniform 

The books in the new RADIO-CRAFT 
LIBRARY are all strictly up-to-date, and 
written by mt?n who know their subjects. 
The volumes are all uniform size, 6x9 
inches, and contain on an average of 50 to 
120 illustrations. Each book is printed on 
fine book paper, and no expense has been 
spared to make it an outstanding value, for 
its editorial contents as well as from the 
mechanical standnoint. 
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RADIO SERVICING COURSE 



by Alfred A. Ghirardi 
and Bertram M. Freed 

< ontrlluKinc hdllor, 
Kadlo Frsift .Sen icing 
In pannient. 



Postpaid In the U. ft 
102 Pages. Over 100 
Illustrations! 



RADIO PHY5ICS COURSE 




Nobody in Radio can afford to 
be without these mo great books. 
Written by two of Kadlo* d fore- 
most authorities, they cover every 
phase of the subject up (o the 
present moment. These are flnan* 
eially profitable hooks to own! 
They will give you a complete 
radio education — in your spare 
Uuie at liouiol 



By 

Alfred A. Ghirardi 

The Kadlo Physics 
Course now running 
in Kadlo News — 
complete In one book! 

$3.50 

Postpaid In the U.S. 
002 Tages. 0\er 000 
illustrations I 



MAIL THIS COUPON AT ONCE J 



RADIO TECH. PUB. CO., Dept. R.C. 5 
60 Fifth Avenue, New York City. 

Knrlosed find check, cash or money order for . . . . 
roples of Kail lo Physics t'oiirx* at sf:t.."io each. 

i»|des of the Kadlo Servicing bourse at 

each, t'heck here for FRKK 1 1r^ular 

Address 

»'Uy Stale 
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LISTENERS OFFICIAL 
RADIO LOG 

World Short Wave Stations — Police — 
Aeronautical — Relay and Telephone Sta- 
tions also Aeroplane and Amateur Bands 
— Cross Tabulated by Call, Frequency, 
Location and 



of Broad' 



Time 
cast. 



An accurate up-to-date 
calt bosk. Regular and 
short-wave broadcasting 
stations of the world— 
U. S. map and short 
wave World map — Special 
illustrated short - wave 
features — contains just 
the information your cus- 
tomers demand — good for 
advertising or resale. 

Jobbers. Dealers. Mfrs.. 
Service Men — write today 
on tetterhead for sample 
and quantity prices. 
Others send 25c. 

ALL AMERICAN 
SERVICE 

5707 N. Clark St. 
CHICAGO, ILL. 
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[ nndim Parh Her- 1 
I In liiiejMi* \ltf< and 
other 1 irojrdr noting >t at Ions 
throughout the world via Minrt waves. 
>our ordinary rerrlvcr cannot time in 
low vv.iro Mat lorn. WOULD- 
WltiK IIKCKIVKII gi-ts 14 to TuM merer*. 

AERO SHORT WAVE CONVERTERS 
Convert Your Prrgent Set Into a Short Wave 
Sui»er- Heterodyne 
A. C. MODEL $12.50 D. C. MODEL $11.50 
AT LAST: Tha Perfect Auto Radio —ONLY $20.00 

Unlit by pl-iiieers in th e manufacturing of Auto Radio. 

We guarantee 1000 miles radius 
of reception. A masterpiece of 
Kadlo Engineering. Latest 
model c> Tuiie Aero Pentode 
Auto Kadlo. Price of set only 
$20,110. Set complete with tubes, 
balterii-*. dMnmic sneaker, an- 
icnna rqu foment and noise sup* 
n«'>-nrs. *:ki r»o. s*nd for 
complete Catalog. 

a UHC unnntitiu rn 42«o Lincoln avenue. 

CHAS. HOOD WIN CO. Dept. S-15. Chicago. III. 




THE TETRADYNE RECEIVER 



(('untinttc<l from /j</«/c **o\) 



st 11 10 ted at hotiio by winding tho coils on si 
tube 1 his. in diameter, The following spocl- 
Heat ions are given : 

Tin* 20n. to .ViO-meter broadcast hand: LI, 
20 turns. L2. ON turns: L:s, 00 turns. LI tintl 
L2 sire won ml 01 1 the same form Ion nil (ho 
different wave-hand colls I. aiv separated by 
1 'ld-in.. and aro wound with Xo. 2S P.S.F. wire. 

The no- 10 l!O.Vnii»h»i- hand: LI. 14 turns: 
L2, T»7 turns; IA 7tS turns. LI and L2 an* 
separated by *4 -in., and aro Wound with Xo. 
1'4 O.S.F. wire. 

The 4n- 10 S."i-mei or band 
L2. 22 minis: I.::. 21 turns. 
Separated by i 4 -in.. and aro 



; LI. 10 (urns; 
LI and L2 aro 
wound with Xo. 



LI. S turns. L2. 
ire so] ui rat oil 



2i KS.F. win-. 

The 2»i- h> I.Viiiotor batnl : 
in turns: I.:;. Hi rums. They 
by H-in.. 11 ml an- wound wiih Xo. 21 h.S.F. 
win'. 

For wavo lengths up to 2." motors: LI. 4 
turns; I/?. 0 nmis: L*5. 0 turns. LI ami L2 
aro separated by 'i-in. and aro wound with 
No. 24 KS.F. win-. Tho biwost wavelength 
that Is received W determined by tho ra parity 
of tho wiring and tho iuiornal capacity of 
tho tulies. The wriior has boon abb- to turn* 
in stations as low as I.* motors without any 
t rou I do. 

Figure li shows complete const nut ion de- 
tails of tho roils. Tho loft- hand roil is the 
lirst-deieetor or modulator. and tho right-hniid 
roil is 1I10 oscillator coil L.'i. The connections 
of tho coil to its prongs aro shown above, 
while the socket connections aro shown bolow. 
Notice that the .OOOI- and .OU02-inf. eondons- 
rrs aro connected together in the broadcast 
coil only, thus leaving only the .0001 -mf. soc- 
Mon of tin* tuning condensers for the short- 
wave baud. The same meihiHl is 11 sod for the 
oscillator coil. 

The I.F. Transformers 

A ny -rood 17«"i-kc. t rniif*fornior may be used 
for the I.F. sta^s. However, for iho man who 
desiros to eoustriiet them himself, t ho following 
data sue given: Itefer to Fits. i. Tin- primary 
is "Jumble" wound, having l.Vj inm*" of No. 
2s emnnolod wire: tlio semndary * paced from 
the primary by %-inch, and is wound with 
2F! turns of No. 2S cnnim-led win-. The spac- 
ing and sizes of the winding sin- shown in 
tin* diagram. 

It is desirable to first cnoloso tho I.F, trans- 
formers in a shield and then mount thotu on 
the ehassis. 1 For more details on I.F. trans- 
former dcsiirn. iho roador is referred to the 
nrticlo by I'lifTord K. Iieiimn In the April. 
VXV2 is<tio of IfAlHO-t'UAl T. KiHtor.) 

With the information as given, together with 
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Fig. 3 

\t the left, the tuninp, mui at the rifjht, 
the oscillator coil and socket connect ions. 



iho diagram of connections, the constructor 
should have no trouble ill making this set 
work to his complete satisfaction. 

Results 

This receiver has great sensitivity, gooil 
selectivity, very good tono quality, and is 
capable of giving enormous volume which may 
he easily controlled by the resistor The 
writer would like to say that for real quality, 
he prefers a good, long, air-column horn with 
a dynamic speaker. It is true that a 1>- or 10- 
foot horn, when coiled up, takes more room 
than a standard dynamic unit, but it is the 
writer's choice for real quality. 

If the const ruci or Is located very close to a 
powerful hroadonsting station, then it may l»o 
desirable to connect IC. to a 40-volt tap 011 the 
bleeder resistor IC 1 1 rather than on the 2."i- 
volt tap as it now is. This change will allow 




Fig. 4 

tranxforwrr 



coils. 



the sensitivity of the receiver to be lowered 
to 11 sufficient extent to reduce Interference 
to a minimum. 

The writer lives in a section of high noWe 
level and poor-reception conditions, but ho* 
had some very good results on both the sh<»n- 
wnve and broadcast bauds: short-wave stations 
having been received from halfway around iho 
world. .\s for the broadcast band, loo-wait 
stations have been received from California and 
.VMMvntt st lit Ions from Mexico ft ho writer is 
located iii Wisconsin I. 

Short waves are very erratic, so do not 
expect too much from them and you will not 
he disappointed. The uunilier of turns for the 
lower wavelengths may vary a turn or so. 
especially on the 2."»-meter coil. 

Parts List 

Two Nn tio tia 1 Type F.C special 2-stator con- 
densers, t'l and C2. F4 and <V» : 

One ."iO-mmf. trimmer condenser, ("! ; 

One I lammarlund equalizing condemnor, 4 to 
70 iniuL. Fit: 

One Aerovux .ooul o-mf. mica condenser. F7 ; 

Three .\en»vox 0. 1-mf. bypass condensers, CS. 
F!i, F10 : 

Two Folymet 0.1-mf. coiulensers. Oil and F12. 
i Fi and t*14: 

Two Foiicoiirse ."-mf. dry electrolytic condens- 
ers. Flo, FIJI. Fringe are the rs.Vvolt type. I 

One .\erovox .oiMio-mf. mba condenser. Fid; 

Two Concourse 4-111 f.. 40O-volt tlry electrolytic 
eoiidens< v n«:. FIT. F20 : 

One .\erovox o-t-mf., 400-volt condenser, CIS; 

One Aero vox 0.2.Vnif. condenser, <^21 ; 

(hie Aorovox tilter type 1-mf„ (i00-volt con- 
denser. F j2 : 

One Aero vox S-S-S mf.. 47.Vvolt dry electro- 
lytic condensers. F2o\ C2I. F2o : 

Otic Lynch '»o0.oiMM>hm pigtail resistor. Ul ; 

One Klectrad 1.tMiO-ohm grid resistor, 11*2; 

One Farter o.OOO-ohni potentiometer, C. I*. 5 

M.. ic::: 

One Lynch 2n.OOO-obm pigtail resistor, U4 1 
One Ly.ieh i».OoO-idim pigtail resistor. U?t ; 
One KbMtrad 2<iO-ohm resistor. KG: 
Two Lynch O.o- megohm pigtail resistors, 1X7 s 
US: 

One Lynch lOO.noo-ohm pigtail resistor, 119; 
< Continued on pat/e bTMl) 
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MORE NEW TUBES 

M'oHtinui'ff ft'mii ituffv <mTm 



low-wathige IN volt filament in this till»«» is not 
i*ii^it4mI enough to stand I he rough treatment 
of an automobile tube, nor would it give good 
life | »cr fori 1111 nee with the high current drain 
at Hi"» volts. Its power .sensitivity is some- 
what iM'ttrr than that of the 'lilt. 

A now tnho 1-11 Mill "UK-LA" lias Im-cii de- 
signed to lueot the ver.v seVore requirements 
of aiitomoliilo oiitpat-l uhos, outlined iibove. 
eoiiildnttig the advantages nf tin* '47 a no! ill'* 
with the lihiniciil rating of tin- 'lis ami has 
I no si« 1 1 ver.v suitable lor ihis servlee. 

A tibnnont ty|M» had boon selected Itocnitsc 
of tho hot tor mutual conduct mice obtainable. 
Previous o.\|M'riom os with '71 A am) '-IA tnhos 
had I no Vcn tliilt a roalod tilaniont of si 111 i hi r 
lating may be used successfully in iintomobib 1 
receivers. 
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Fig. 16 



The rating and eharaotoristios of the KIM. A 
nre as follows: Filament voltage, tl." (I».t\*: 
libinient eiirrent. ^ill-ampere : plate and serceii- 



grhl voltage , to I ttTi volts (mux. 1 : oolltl'ol- 

grid voltairc -!' to -11 volts; plate em-rent, 12 
to I'.iiia.: screou-grid current, 10 ."..."1 ma.: 
amplitlent ion faetm*. I«ti; mitiltul conduct mice. 
liMMi to -inn mirromhos : power output Tim 
to C'do milliwatts: load impedance, stfim to 
sunn ohms. overall dimensions: Length. -4- 
II IH itielies ; diameter 1-1-". H» Miches : base, 
prong. 

It was found that the most eeoiiom iea I and 
distortionless oporutitig eondit ions resulted from 
the use of I wo t"hes in push-pull with 11 self- 
Idas higher than normal (class U amplifier! 
though the total power is somewhat less than 
from two tithes with normal Idas. Two iMpial 
tithes will halaneo their even hanmuile distor- 
thai due to the push-pull arraiip'ilient. 15y 
solorting proper values of Idas reslsior and load 
impedance, t he enrvn lure nf the dynamic 1 pint re- 
current- grid-volt a go 1 curves will haiuuee also, 
and l)ie ihird-liarnioiiic distortion disappears 
tnneh the same w«y as the sooond-harmoiilr does 
in a single pontode. Tin* self-Ida* el i in in, -i les a 
dilhVulty usually encountered in class ll ampli- 
fiers: the plnie -rurront Unci lint Ions are not 
very mileh higher than in ordinary class A 
amplifier. 

The distortion hahime is maintained with all 
Input voltages up to the value at which grid- 
onrrent starts. It xvll he noted that the "Kit* 
LA." under those conditions. gives nineli het 
tor sensitivity than the 'l\S and approximately 
the same power as a *47. Kemarkahle under 
these conditions is the value of 7t> pen-cut tw 
the I'tlicielicy of the plate rireull of tho "Kli 
LA." not count ing tho serooii-grid current and 
grid Idas losses. Taking these i ri t c» aeeoiint. 
the etlieieiicy is of the order of 4."i poroent. 
These values compare favorably with plate oir- 
■"•tit efficiencies of 4n to per rent in pentode* 
under iinrmal operating conditions. 



SIMPLIFIED COIL CALCULATION 

By C. H. W. NASON 



Tier*' arehnic method of calculating induct* 
aueos involves a formula taking into 
aeeoiint, not only tho actual dimi-nsioiis of a 
winding and tic niimher of turns of wire, hut 
a form factor "K" ilependcut upon the ratio 
of length to diameter of the form on which 
the full is wound. tNcc t** 1 !!*' I'M*. I l!t"l 
j**wc. » While rhese formulas are no douht. 
aoiurate to a uiinuie decree in capable hands, 
the errors possible are manifold: ami rarely, if 
ever, dors a coil so designed come within a 
reasonable decree of tile desired Itidlieta nee. 

A considerable simplitiea lion of the design 
problem was evolved several years ago by 
Harold A. Whe-dor of the Ila/eltine I .a bora 
torles, who is responsible also for the multi- 
plex detector and automatic voliiin utrol 

used by I'hlleo. I*ada. ami other llaxelitnu 

licensees. 

In the illustrations, herewith, three types of 
windings, which cover practically every case 
within tin' needs of the experimenter or Service 
Man in his daily work are shown. First, we 
have a tutilti-la \ or winding, such as might be 
employed in the int'-rmodiate-f remioncy trans- 
formers of a superheterodyne receiver. Seen ml 
011 the list is a simple solelndd of the ty|»c 
used in the tuned circuits of broadcast receiv- 
ers. The hist is a helical (spiral > winding 
mm h as might be used either as a coupling 
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coil in a band selector, as an antenna coupling 
coll. i»r as a primary winding for an U.K. 
trans- former. The en, mil ions for calculating the 
inductance are given with each sketch. All 
dinicii>ions are to be taken in inches ami the 
answer will be obtained direct ly in micro- 
henries. 

The mclhod ciMupares milte favourably with 
Naga oka's formula lo ucciirncy. and is many 
times easier to use than the older method, in 
which the form factor had to be taken into 
account. Accuracy to \' c is obtainable in tin* 
case of (he multi-layer coil, when the three 
lerins in the denominator (below tin* Unci are 
nearly equal. The accuracy in the case of the 
simple solenoid is also to ]'i when tin* length 
of ihe winding is greater than four-Mfths Times 
the diameter. In the third case, thh degree 
of accuracy is obtainable when the dimension 
•V" is greater than one lifth the dimension *'«". 

hi no case will the error be greater than 
is possible with the more tedious method 
formerly used, when the most exacting care 
is taken. All that is necessary fur the cal- 
culation of Inductance values is a ruler. ;i 
pencil ami a copper wire table giving the 
diameter nf various wire sizes, so that the 
space occupied by a given winding may be 
known, txec ini*tr IM>, !*vitt*'whi>r UKU i>*j/ri. 



YOUR FIRST LINE 
OF DEFENCE 
AGAINST 
SUMMER SLUMP 




l.R.C. Resistors insure sum- 
mer PROFITS. 

Metallized Resistors for re- 
placements. Wire Wound 
Resistors for meters and test 
equipment. 

Make for yourself valuable 
apparatus which will speed up 
your service work, build your 
reputation and add satisfied 
customers. 

Mail coupon today for 
FREK charts. They will save 
you hundreds of dollars in 
equipment. 

INTERNATIONAL RESISTANCE CO. 
PHILADELPHIA TORONTO 



IMC 



and Precision Wire Wound 

RESISTOR* 



I International Resistance Co.. 

J 2006 Chestnut St.. Philadelphia. 

( > I'loase M'ntl >ntir money - >;o ing rhartv 
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C| 4ROSTAr 

VOLUME CONTROLS 



Don't l"o8c service business. You need never 
be stuck in an ernerjrpitcy if your liag contains 
AD- A -SWITCH. You enn convert from plain 
to switch control in a jiffy. Snaps on without 
tools. Ask your jobber or write Uk ilirect. 
FREE' ^ r,,v ' ,,r .Volir copy of the most nun* 
* plete haiHllHMik oil every type of vari* 
able resist a m-e — from tiny Center Taps and 
Volume Controls up to Heavy Motor Speed 
Controls. 

Kwry experimenter, service man ami end nee r 
should have a copy of the CL A HOST AT Conlrol 
Handbook. 



OUROSTAT MfcCg. 

it& iti n. e*M st. Bklyn. NX 



New Low List Prices 

1 Watt 30c; 2 Watt 40c; 3 Watt 50c 
(^RESISTORS^-J (pS5© 



Metallized 
Precision Wire Wound 



I. 2. and 3 
Watts 



Servicemen — 

FREE! 

New LYNCH 
RESISTOR 
Replacement 
MANUAL 

with purebase of til LYXt H 
Mid alibied Resist on. or 
Manual alone muy bo 
bought for $1.00. 

Pmeni more than 

200 Receivers 

Send order today for Manual, new reduced 
trice catalog and R. M. A. Color Code Card. 
LYNCH MFG. CO.. Inc. I775RC B'way, N. Y. City 
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c«.ok n«TCM«Me ■ 

^COMPLLTE KIT*?) 50 

(NUU ftoo^WRrttiuU^M) 

tuaUOtS : ST TYPt LUXTR0M CUl 
- m At m*V CONTMO.IMC 

Rl RllAY ONClH MO V. CIRCUIT 
\CSSCASC$4mE CUMWOOO CM9INCT 

Ehnr'i-,mzztv ~ coftPtcn ur or iNsraucnsfiS 1 nacAAnt 
^'■■""•^■"^SCNOJi FOR INTtRLSTrNG INSTRUCTIONS 
LUXTR0N OCVICCS COMPANY 




5 -METER SET 

\ Continued from piif/c 075) 

such a receiver to moving vehicles becomes 
evident. 

After noting one more technical « , *u»«idc ra- 
tion, that of sensitivity, we will be ready to 
proceed with the discussion of a practical re- 
ceiving set design. 

Experimenters who have specialized in work 
below 2tMi meters are familiar with the diffi- 
culty which exists in obtaining "pep" at the 
lower wavelengths. Now. it so happens that 
a phenomenon ,,f "super-regeneration" is Its 
increasing efficiency, as a ■•sensitizing'* agency, 
with decreasing wavelength. In fact, a supei- 
regenerative receiver may be made to operate 
very nicely at 1 meter. 

A Practical Receiver 

In Figs, A and I» arc illustrated I'nited 
ItatUobui biers' custom-constructed super-regen- 
erative receiver, which covers a wavelength 
range of roughly "i to H meters imorc nearly. 

0. 7 meters to 7.2) ; its schematic circuit is 
Fig. 1. In Fig. 2 are shown two details of 
construction ; at A, the coils of the suppressor- 
froquency inductance I*l-L4. and ; at It, the 
end [date which serves to hold the short-wave 
inductances M-L2 and at the same time sup- 
port one end of the tuning condenser C:'. liy 
plugging in a different inductance unit as M- 
I/J. the miuimnm wavelength pickup may be 
reduced to I. meter: adjustment of CI and 
C- will increase the maximum wavelength 
pickup. 

Following are the electrical values of all the 
parts used iu this nwivcr: Condensers CI. 
C2, 30 mmf. lenrht, "comiiensator" type: C:i. 
Cardwell Type 404-H, IUo mmf.: C4, O..Vmf. : 
I". .tNHcj.Vmf. : CIS. .oo'J.Vmf. : C7. 0.1-mf. ; CS. 

1, mf. : Ci>, .uor.-mf. Kesistor IU, 2 megs.; 
112, variable. .*0.tXM) ohms: K.'I, H4, 2,000 ohms 
tcarlsuii. Ihidio frequency choke U.K.C. is 
space-wound with 40 turns of No. .'1(1 S.S.C. 
wire on a form *4 'in. in diameter. Coils LI. 
L2. each consist of 0 turns of No. 10 hare 
copper wire air-wound to a diameter of %-ln. : 
I,:l, 800 turns of No. 40 S.S.C. wire: 1.4. l.oOO 
turns. No. 4o S.S.C. icore diameter, -in. i . 
Transformer T has a ratio of 3>£ to 1. 



Write for full details about the Official 
Refrigeration Service Manual. Gernsback 
Publications, Inc., 98 Park Place, New York, 
N. Y. 
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Parts construction data. 

In Fig. 215, holes A and It arc for the angle 
brackets; holes C. I>, K, and F an<l for tleii- 
eral Itadio tip-jacks; and 11. and .1. mounting 
holes fur the end-plate of the tuning condenser. 

An Acme l\u kc. I.F. transformer may be 
used in place of a home-constructed unit for 
L3-I,4, 

Hatterios are connected to this set by means 
of a battery cable, one end plugging into the 
5-prong soeket which appears in the Illustration. 
The ehassis measures ti x K x 2% in. deep; the 
front panel. 7 x 0 in. 

Super- regeneration contributes the greater 
proportion of the sensitivity in this type of 
set. the receiver illustrated developing a gain 
of about SO IUI; consequently, volume and sen- 
sitivity control may 1h» combined in the opera- 
tion of a single knob to vary the value of re- 
sistor K2. < Further information on this type 
of reception is contained in rbe article. 'The 
Short-Wave Kuperregeuodc." by Clifford K. 
l>enton, This description appeared in tin* 
August. Ifl.'Sl Issue of Haimo-Craft. See also 
the July. 11KSI issue of QST magazine. — Twh- 
nintl Editor A 

The design of suppresxor-frequency rolls L'»- 
L4 is not critical; except that the frequency 
must lie kept outside of the broadcast baud, 
and near as possible to the audio end of the 
(Continued on jmyc 604) 



GODSEND for 
Radio Service Co. 



Dear Sir: 

After having used all of your 
publications in our work during the 
past seven years, we desire to coin- 
pliment you on your itczv second 
edition Radio Htteyclopedia. 

This certainly is the most com- 
prehensive and complete hook u-c 
have as yet seen on the subject of 
Radio, and for anyone who really 
wants to know the why and where- 
fore of Radio phenomena, it is a 
godsend. 

Wishing you continued success, 
and in anticipation of your future 
works, we arc 

Very sincerely yours, 
DEPliXDAlU.E RADIO 
SERVICE CO.. 
Milton D. Pelson. 
Xeiv York City. 



What the New Second Edition Radio 
Encyclopedia Gives You 

It K\\e< >iki an rxiilanutlun of every word n«pd 
ia radio. TlitM- t>\|ilanatl»n- — <ir. railier. defini- 
tions — urr nut brief outline informal ion like those 
of an ordinary dictionary, hut they five in fullest 
detail, and at considerable length, the mean Inl- 
and appth\u ion of r\ery word, phrase, general and 
>|MVial term U'.ed in tile xlrncf of radio. They 
are written in plain. c\er>day English, easily 
understood by an>one. 

eraHleally e\ery definition in t lie hnok \< illus- 
trated hy draw iocs. |iholot;ra|<h8, diagram*, or 
(harts. All >irtl need i«» do* is to look un a* yon 
would in a dictionary . the word or phrase about 
tthlrh you are seeking information. Furthermore, 
ejn h nuxe is key-indexed, for greater ronveulmrr 
;ind speed in locating any definition. Ail the Sub- 
ject -Matter ti Arranged in Alphabetical Order. 

This k realty en la reed Second Kdltlon Itadio Kn- 
c\<-lo*M'dla 1* an at>M>luie necessity to everyone ln« 
t elected in Itadio. ii answers alt ra<!io f|lie»t tons. 
iiu-rea«i's > oo r knowledge and saxes your time. Il 
co\rr« e\erj" known radio pn4>h>in. ami is a gold* 
mine of prai-tieol information tor eicry radio man. 

2,201 RADIO DEFINITIONS 
1,25 3 TECHNICAL ILLUSTRATIONS 
34 TABLES AND CHARTS 
24 PAGES OF APPENDIX 
Red Morocco-Keratol Flexible Binding 
Printed on strong ledger paper, Loose-Leaf 
Arrangement 




S. GERNSBACK CORPORATION 
98 Park Place, New York, N. Y. 

Send me one copy of the new Second Edition 
S. Jiernsback Itadio Encyi-lui»edl». 1 enclose here- 
with $:{.;>*. check or money order preferred. 
(Foreign and Canada, add extra for postage, t 
MotH'i refunded hi full if not sail if acton. 
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City Rule. 
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RADIO DECOUPLING FILTERS 



No ilmihl ymi juv nil familiar with tlio 
methods <<limvii in Fiir, I for tin* |>ui]ins<* 
til' <liniiti;i lin- t-nii|i)in;; hot with singes by 
tii'-uns of lUdM's C4iin|H»sr«1 of chokes aiul mil* 
iN'Usrrs or ri><isl;iii<'<won<li*i]s<M' <<>ml>ina t ions. 
Thr i|iK'siimt nfti'ii arises as to wiuit values 
these coinpolHiits should linve ami 21s to the 
u lative no'iits of the two systems. 

An empirical rule may of course he ;riven 
in which we -taje that the eoii<leriser should 
he nf sueli v«Iiie as to offer a short path to 
if 1'miiihI for all currents involved as cutn|iure<1 
with ehoke or resistance. Of course, in clr« 
uiits carrying euri-ent there will he :i voltage 
#|j*o|» through the tillering rrsislurs. ami where 

ihis m 111 "lit is liijrli it is most er 111(1:1 1 of 

Volfnuc to employ U.K. or A.K. eliokes as the 
elreitil may dictate. For an e\tim|>le: in u 




Fif[. 1 

iivnit employing *71.\ tuhes in the output, 
the imixhuiim \oltiurc availnhle is not much in 
oxeess of 'JOfi volts, ami slimild we reijuiri' ii 
phitr voltau'<* <»f 1W» f«»r an K.K. amplllier tills-. 
1 In* drop c rented through a liitfli iilter resist- 
;i me won hi he prohihitive. If we are usiiu* '4." 
output Mihes We lliive "Oil volts aVililalile tlllll 
ran waste l-O volts in the filteritiu' reslshiiM'c 
if desired. The filter then can net in the 
ilouhle enpaeily of lilt ration ami voltage redue- 
lioti. The value will now depend upon the 
resistance required to drop |he plate voltage 

of tin- |{.K, amplilier tnlie to the reipii I value 

ami the filter hypass condenser will he chosen 
so that it effectively short circuits all stray 
eurrenls to ground. 

Resistance Filter in R.F. Circuits 

Then* is a reason for employing a resistance 

ty I f filter in li.K. circuits employing the 

screen-grid tuhe whieh has eseapeil the alien* 
lion of most writers ami whieh really pro- 



hihifs the use of li.T. chokes in this connec- 
tion. Let us suppose that two filters are to 
he compared. Tin. ih-si employs a resistance 
of 1 1 M i.l »4 Hi ohms in eonj miction with a .l-itlf. 
condenser, whieh has a reiietnlice of ahoiit I. IS 
ohms at MilMi ke. This iiuuh-iiser will "'flee* 
tively short eirciiit I lie resistance at all fro* 
iliietieies within llie hroaihast ha ml ami also 
will lie effective as far as any hat'tiiouies pre- 
sent in tlie plate circuit of tin- tuhes are 
concerned. Let us assume that the other filter 
has ati U,l»\ choke in place of the resistance 
which has a reactance of the order of 1 011.000 
ohms at all frequencies involved. The efficiency 
of these (wo systems is uhout email so far 
as normal coiiitilious are concerned, the only 
difference lying in I he fact that the resistance 
of the IS. K. eiioke will he hut n few ohms and 
the voltage di'op across ii will Ik* negligible. 

Kilt ration with the resistance remains effee. 
live at all frequencies at whieh the reactance 
of tin. eoiidenser is suhstiiuiially smaller than 
the resistauee employed. Thus with a resist- 
ance of 1 00,000 ohms and a 1-nif. condenser, 
wliieli has a reactance of Hi.noo ohms at loo 
cycles, the filtration would still he iptlte effee- 
tlve. It is thus c\i<|cut Ihat, except in the 
casi. of the new varhihlc-iuu tuhes, it is essen- 
tia) that the rcsista tuc-en pa<'lty type of filler 
In' employ i m! to avoid luteraclion due to 
coupling Is'tween slaves ia the power supply 
circuits. 

In A.K. rircuits it is much cheaper to em- 
ploy resistauee filters Mian to use A.K. chokes 
of eipial filtering ahlliiy. In most cases the 
maximum voltage availnhle for the power tuln»s 
is sufficient to ah so rh the voltage drop en- 
tailed. It might he unfed that Ho de-coupling 
filters are reunited in push-pull eireiiils. as the 
signal voltages do not appear in the common 
circuits. There is a eertaiu amount of second 
harmonic present, hut not enough to make 
liceessiiry the use of filler cirniits or a con- 
denser to hypnss (he biasing resistance, la 
push-pull nmpMliers employing T»n tuhes It is 
sometimes necessary to employ a small choke 
in series witli the common "I!" supply, as these 
tuhes are gassy and oscillation is likely to take 
phiee. Such an attempt at oscillation on the 
pari of the tuhes is easily suppressed hy the 
use of a small choke in the plate supply lead. 

(The render is referred also to tin- article. 
"The Kffeetive I se of I.ypass Condensers and 
Resistors." hy V. M. lirccley, whieh appeared 
in the August. l!»:ill i-isiie of H.xpio-K.tt.xKT. — 
/Vc/i. /•»'//. i 



RADIO KINKS 



a«ross the primary 
at high audio (or 



lit is important to rcmcmlicr thai an ordi- 
nary condenser nf low capacity will offer more 
resistance and develop a higher voltage across 
its plates than a larger condenser.* 

The primary <oil will have two audio fre- 
quencies of its own. at times: also, the vihrat'»r 
may he scl at from JMMt to ahoiit MMMi cycles. 
There is a 'J inf. condenser 
cull, which will resonate it 
low radio 1 frequencies. 

It will l*e seen that, ordinarily, the secondary 
1 an l»e toned, so that a harmonic of its frc- 
eiiency will he the same as the fundamental of 
the primary. Also, that the period of the vi« 
l»ra for can he some fraction of the secondary 
fundamental. 

The 5 ineg. and 1000 ohm resistance, arc 
used to tutttl 1 he secondary : ami also, as a 
voltage divider and output coimoetlou. 

Either headphones or the input of an audi" 
amplifier system may he connected to the posts 
marked, "output." 



tun ihisic <>77) 

unt of, hy inserting 
IM, across the 

llie several voltages 



a few va rial dc resistances, 
plus ami minus, to ohtain 
needed. 



EMERGENCY UNIT 
By Chas. A. Schuldt 

IlIAD an vtuertfctir.v need for some high 
voltage 1M\ and not having a "It*" elimi- 
nator hatuly. 1 hiiilt one in a short time from 
• junk box" materials, consisting of the follow- 
ing; three. 1 MiV.-to.4V. hell ringing transform- 
ers Tl. T2. To; a 4-prong socket ami an 'Sit 
mho, V: an old audio transformer. T4 ; ntul 
two "Telephone" condensers, CI. i %t J. The 
diagram of connections shown in Kig. Ii, was 
very satisfactory. 

This unit might he made as a shop efitni- 



A NEAT BALLAST TUBE 
By C. L. Small 

To mount a lamp hulh 011 a panel with an 
ordinary socket looks very en in her some, so 
the writer evolved the. kink illustrated in 
Kig. 

The lamp hulh was fastened in an old tnhc 
hase ami wires run out to the prongs. This, 
then, could he placed in a sith-panel socket, and 
used as liiatnent hallast fur a tnhc in all 
oscillator. 

A sealing compound held tie* lamp securely 
til the 1 ex- 1 mho hase. 

HEADPHONES REPLACE THE 
DYNAMIC REPRODUCER 
By Alvin C. Porter 

HUSTlI.iTlKS will ceuse for the late listener 
if hem I phones are used instead of the 
speaker ; here's how. 

1 liscornicct the voice coil leads from the out- 
put of the speaker transformer. The output i* 
then wired to the center terminals of a small. 
IM'.h.T. switch, as shown in Kig. 4. The 
voice coil leads, which should he fastened to 
the filler insulators for support, are connected 
to two of the switch terminals. Connect the 
phones to the two remaining terminals. 

In operating, the switch Is thrown in one 
position for the speaker; the other, for the 
phones. The switch is mounted in the set. 
together with the necessary hi ml inn posts. 



WHAT DOES RADIO 
OFFER YOU 

TODAY? 




. . . and how you 
may get the correct 
training at . . . . 



THRILLS . . . excitement . . . ad- 
venture • • . and advancement. 
That is what you have a chance to win 
in radio. For this great industry has 
many different branches— each with a 
great future. 

Consider a few. There is aviation 
radio, television, broadcast station and 
studio operation, the talkies, and many 
others. But no one — no one — can ever 
hope to get ahead in radio without the 
proper training. 

Such training is offered at America's old- 
est radio school — RCA Institutes— founded 
nearly a quarter century ago. There are now 
four big resident schols, in New York, Bos- 
ton, Philadelphia and Chicago. Each has 
modern equipment. Each has a large corps 
of expert teachers with practical experience. 
You may take either elementary or advanced 
courses of practical radio. New classes begin 
about every six weeks. For those who cannot 
attend these resident schools, RCA Institutes 
has prepared a complete series of extension 
courses for home study. As part of many of 
these courses special home laboratory is 
available. Both type of study benefit, too, 
from our association with radio's largest 
research laboratory. 

RCA Institutes has more than 23,000 
graduates, many of whom hold responsible 
positions in radio. So delay no longer, if 
you would enter radio. Mark and mail the 
convenient coupon now. In a few days our 
general catalog and complete information 
about RCA Institutes will be in your hands. 

A Radio Corporation of American Subsidiary 



RCA INSTITUTES, INC. 

Dept. RT-5, 75 Variclc Street, 
New York City. 

Please send me your General Catalog. I 
am checking below the phase of radio in 
which I am interested. 



I 
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Radio Operating 
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Occupation 
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[ I Talking Pictures 
[ ] Servicing Home 
Entertainment 
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□ Television 
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CONVERT OLD SETS 
INTO DOLLARS! 

Replace worn-out condensers at little 
cost and put those old sets back into 
service. It s profitable business if you 
use the Special Dnbilier Service Kit 
— a useful package containing 25 
assorted sections for by -pass ami filter 
block repairs, ranging from .1 to 2 
mfd., 2U0 to 400 volts. 

List Price, $10.50. 




ORDER NOW! 



Carry the kit In your 
MTiirc I me and start 
raiiiilnt; in on the profliuule bu*lne>* of repairing 
old radio sets. Write for free o>py of new 
General Catalog No. 121. 



f€S9) 

L PFL/c-r* . 



DUB1LIER 
Condenser Corporation 

4377 Bronx Blvd New York 



Radio Service Men: 




What 24 

Resistor Values 
do YOU use most? 



Out of I nil rallies made — only 
'21 found a plare In the KX- 
ST AT kit. Thin original relator 
kit fur sen hi- im-n oivers i»v; 
of replacement rwtlv li i>ui« 
ihe right Value ln«tantl\ at your 
flnKer-tip-*. ■•Oricinal-euolpuient" 
iiualiiy. ninv firlc-eil 40'; lower 
than MM. .In*i rend iio»«eard 
for list of talues and tperiul 
Introdtietory offer. 

TltTON MFG. COMPANY 
IS East 26th Street 
(Dept. RC) NEW YORK 

Headquarters for 
EX.STAT specialties 
. . . DESIGNED for 
radio service men. 




power Generator 



FOR SHORT WAVE 
BROADCASTING 
Reg. Price Was $75 

l ftov. t>nwer een- 

irViur for radio trun* 
ii itrlnu ii Jile h> Wi-t- 
iNtd-use 1 leal for 
Ainatnir Itmadi but 
l.h.lted iiujiiilti pnr- 
.hanil froi-i I * Uov. 
Signal Cor|H. 'JjU to 
Mm meters. 200 watts. 110 Volt It.P.!tf. 4,100. Can be 
lonrterled direct, belt drhen or wind propelled for Aero* 
I da itf«. Ooafanteed new and perfect. Worth ST.YfMl. hut 
while they but. mil) $4.95, plus shipping charge-. Send 
check or money nnler. 

NATIONAL JOBBING & EXPORT CO. 
109 W. Lake St Dept. 195 Chieago, III. 

NEW 1932 HAND- 
LAPEL MIKES 

No. 306 — Single Puttoti $5.00 
No. 501 — Sinirlo Button 10.00 
No. 503— Two Button 15.00 
and lfi other type* for 
ewry wi'asioii. 
Also Direct Manufacturers of 
Amplifiers. Horn Units, 
Trumpets and All 
P. A. Accessories 
Send for Catalogue RC Now 

MILES REPRODUCER CO. 
26 East 22nd St., N. Y. C 




THE V. T. VOLT- 
METER IN RADIO 

{Continued from 070 J 

from tho rwi-l\«T vlu-n ttiis input steunl has 
n local Hold suvntfth njual to the iii|Mit in 
in irio volts, as indicated on the curve directly 
above the frequency of tlie signal ; thus, to 
deterinhie the sensitivity of the receiver in 
nih rovitltx-itt r-vntrr at any point tassinniu^ tin 
antenna 4 meters in IieitrUt as standard ». n 
selected point along tile curve tin microvolt* » 
is divided hy 4. 

The selectivity curves are plotted with fi"hl- 
sttvntrtli ratios t input microvolts) as tin' ordi- 
nate*, and the kilm-ycles off resonance as the 
ahsclvsas. The lint quadrant of the graph t to 
tin- right of the center or zero line) is plotted 
in minus kilocycles off resonance, while the 
second quadrant (to the left of the center 
resonance Unci is plotted in plus kilocycles 
off resonance. 

The field .vtrcngth ratio at any frequency is 
the input in microvolts compared to the input 
at resonance. The nclrvtiv\ln rating of a re- 
ceiver is defined as the width of the resonance 
curve when the input signal strength is both 
It) ami WO times that at resonance. Thus, in 
Fig. the selectivity is IN I kc. at 10 times 
normal and 40 kc. tit 100 times normal. < Nor- 
mal ludog the input to the receiver at 
resonance. I 

Measurement of R.F. Inductance 

The measurement of Inductance cannot ho 
accomplished directly with the voltmeter. The 
instrument is used as an Indicating device 
only. 

Two dependable methods are given in the 
following paragraphs. The set-up for the sub- 
stitution method is given In Fig. while that 
of the known frequency-capacity method is 
given in Fig. I. 

In the substitution method, the only known 
factor necessary is the calibration of the vari- 
able-inductance standard. The condenser 0 
need not he variable. The coupling between 
Lo and hp slum Id be very loose. The oscillator 
is tutted to a frequency which need not I* 
known, but nittst be in resonance (indicated by 
the maximum delleetion on the V.T. voltmeter I 
with the oscillatory circuit formed by the un- 
known inductance, the 'J-tnrii pickup coil Lp. 
the condenser t\ and the resistance It which 
should be about ohms. When the maximum 
indication is obtained on the V.T. voltmeter, 
connected at Y.T.-K the standard inductance 
is substituted for the unknown inductance. A 
convenient means of doing this is with a 
b.l'.l'.T. switch as shown. 

Chip should be taken that the settings of the 
oscillator, pickup coil, or any portion of the 
wiring are not disturbed. When the standard 
inducfaiice has been substituted for the un- 
known, it is then varied until maximum Judi- 
cal hm is obtained on the V.T. voltmeter. The 
calibration of the standard inductance at the 
maximum indication is now determined. This 
value is the exact inductance of the unknown 
coil. 

In the known fivq n ency •capacity method 
shown in Fig. 4. the oscillator is adjusted to 
some knoxrn frequency : coupling between the 
oscillator inductance I At and the unknown iu- 
dttetance Lx is made as loose tis possible. 

The calibrated condenser is then varied until 
the circuit is brought into rexoiianee with the 
known frequency of the calibrated oscillator 
as indicated by 'the maximum deflection of the 
V.T. voltmeter which is connected across the 
o-ohm resistance K t shown tit V.T.-K1. 

I'.y ea leu hit ion. the inductance Lx may be 
determined by the following formula: 
I A" 

Lx =r 

Ct 

Where 1,0 Is the oscillation constant of the 
freqtieney. and t'l is the capacity in micro- 
farads of the calibrated condenser 0. 

The oscillation constant for the frequency 
may be obtained from the LF table given by 
Mr. Denton on page ."."» of the July IWil issue 

of lC.MHO'Fu.\FT. 

If the operator does not have access to such 
a table the inductance may be calculated by 
the formula given below : 
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Sue of Cabinet: Height, 221 Length, 
17W*J Weight 25 lbs. 

We give to every student without additional 
charge hts chemical equipment, including 
fifty pieces of regular standard lalioratory 
apparatus and supplies and forty-two dif- 
ferent chemicals and reagents. 

Opportunities in Chemistry 

Chemistry offers those 
who are ambitious attd 
willing to apply them- 
selves conscientiously, 
the greatest opportuni- 
ties of any vocation 
today. Industrial firms 
cf all kinds pay tempt- 
ing salaries to get the 
right men. Opj>ortunities 
alxmnd on every hand. 

You can study Chem- 
istry under the well- 
known instructor, T. 
Dr. T. O'Conor O'Fonor Sloane, A. It.. 
Sloan* A.M., Ph.D., IX. D. 

You Can Learn at Home 

Our home study course, written by Dr. 
Sloane himself, is practical, logical and 
remarkably simple. It is illustrated hy so 
many experiments that are performed right 
from the start that anyone can thoroughly 
understand every lesson. Dr. Sloane will, 
in addition, give you any individual help 
you may need in your studies. 

Easy Monthly Payments 

The tuition is very low, ami includes your 
lalniratory outfit — there are no extras to buy 
with our course. You can pay in small 
monthly amounts, and we show you how to 
earn the course of the whole cost as you go 
along. 

CHEMICAL INSTITUTE OF 
NEW YORK, Inc. 

HOME EXTENSION DIVISION 
19 Park Place New York. N. Y. 

Mail the Coupon NOW 

CHEMICAL INSTITUTE OF NEW YORK. 

Home Extension Division 

19 Park Place. New York. N. Y. 

I'lease- send me at once, without art? obligation 
on my part, your Free Book "Opportunities for 
Chemists," ami full particulars ammt the Experi- 
mental Knulpment Riven to every student. Also 
please tell me about the latest reduction In tuition 
price and your easy plan of payment. 

NWMK 
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(7) = 



l.X = 

K- x *' 

Where V is the velocity of propagation I L M .>1>.- 
SAri.iHiii meters |mt srronili. t" i> in cxelos per 
second, r is tin* capacity in microfarads, and 
K is is.vj Ml tin* indminneo is expressed iti 
microhenries). 

Measuring Mutual Inductance 

The sot-up for the measurement of mutual 
inductance is jsivoii in Fig, -\s in the case 
of measuring oilier llM I in- til tin's, this cannot he 
measured direct ly. 

Tin* resistant i' K is of T» ohms and tin* eoii- 
dciiser * * may he tixed or variable although the 
variable is preferable. Tin 1 inductances hi and 
h*J an* ununnji'il In the v.mrt manner in trhie/t 
thru arc to hv rouftlr*! in tin' weirrr. ff pos- 
sible, they nii» attached Meet her jis, for ■ 1 ■ - 
stance, tin* primary ami secondary of the ordi- 
nary U.K. luned transformer. Tin* triple- 
pole doublet liroxx switch is mux ouient although 
not noceSMiry, in any exont, tilt 1 inductances 
an* first (miiihm ted so tliat their fields aid or 
mill. The true inductance of tin* combination 
is llu'ti measured. This corresponds to position 
A of tin* s wit 1 1 1. The itiiln«'taiiri*s are then 
arranged so that ltielr Holds oppose or sub- 
tract : this corresponds to position 11 of tho 
switch. Tin* hue inductance of tho conihiua- 
tion xv i til tho (iidds opposing is now measured, 

l'min tin* formula following, the uiiitiiul in* 
dtictnncc M 111,1 \ Im> determined: 
ha hs 
M = 



Wlo-n 
adding : 
anil M 
henries. 



ha is the imliieianre of 1.1 and h2 
l.s wild their imliietaiieo subtracting; 
is the imitual inductance in luici'o- 



True Inductance 

It is thought pertinent at this time to deserilie 
the determination of true induct since, although 
this has no direct hearing 011 V.T. \-oll motel* 
measurements. However, to determine taut mil 
indiielanee it is necessary that the true in- 
ductance of the coils he known. 

All iudnctiinees haxe 1 1 1st ri hut oil capacity 
xvhieh in leality is in shunt with the inductance 
of the coil. The true indiietauee and the dis- 
trihutcd capacity give us the apparent indue- 
lame of the coil 

When the apparent indiietauee of a coil is 
known 1 the latter meaKiireiuoni Is descrihed 
in a following' paragraph!, the true induetaiice 
may he determined xvith the follnxving formula: 

\M 

U = 

I'll 



(■-.: ) 



Where I,t is the true indiietauee in 
henries, ha is the apparent indue (mice 
the distrihuted capacity, and «' is the 
capacity xvith xvhieh the apparent indiiclaiu 
of the co|| was determined. 



micro- 
Ol is 
tuning 



Distrihuted Capacity of Inductances 

I dMi'lhutod capiieity of inductances may ho 
determined n y either of the two methods de- 
seril-ed here. Horh xvill glxo accurate results, 
Tho setup in esieh instance is the same as that 
given in Via. 4. 

The inducfiinee. of which the distrihuted 
en pari |\ is to he determined, is eoniieeted as 
l.x in I he figure. A minimum of four readings 
ut different frei|tieiieies xvith different capaci- 
ties of the ea Ml nated condenser C :ire made. 
These readings of the calihrated ooudottsor are 
plot tin] as ahscissas, against the wa vclctigtli 
squared as ordhiulcs. on cross-section paper, 
Tho result xvill Ik? practically a strahrht lltie. 
This Mm* is continued to the ncirnt ix*e value 
of capacity xvhieh is on the If ft of the zero 
rnimrilH fmiut. The distance between the point 
of intersection xvith the horizontal line and the 
zero point xvill he the distrihuted capacitv of 
the coil. 

The second method is somewhat easier. The 
condenser r is adjusted to ahout To per cent 
of Its total capacity. The coil to he measured 
is again l.x: call rhis capacity ri. The oscil- 



lator is now drought into resonance hy using 
the V.T. vnli meter as previously descrihed, The 
capacity of the calihrated condenser «' is now 
reduced to a value ahout oue-ijunrtor of its 
total capacity, until a maximum indication is 
ohtaiiied on the V.T, voh meter at resonance 
with the m to no' -ft arm on ir of the oscillator. 
Thv uttvillittur i* not itixtarhcri from the original 
xrtthtif. The capacity of the standard con- 
denser at this setting is designated as The 
distrihuted capacity iM is determined hy cal- 
culation from the formula: 



<Jd 



Measurement of \'ariahle and 
Small Fixed Capacities 

The measurement of variahlc and small fixe<| 
capacities up to approximately ,uni;-inf. is easily 
aeeoiuplished lisinu' the same set-up of appa- 
ratus as gixen in Figs, :i and 4. The positions 
of the standard iiiiluctntiee and the staudanl 
variahle capacity «' are interchanged: the un- 
known capacity heing placed in the position 
formerly occupied hy the indiietauee under test. 
The maximum indhatiou on the V. T. voltmeter 
is ohtaiiH'il In the same manner as for the in- 
ductance tests. The oscillator is brought into 
resonance with the oscillatory circuit xvhieh is 
tuned hy the unknown capacity. The calihrated 
standard capacity is next substituted for the 
unknown after xvhieh the oscillatory eircuit H 
brought into resonance xvith the oscillator hy 
its use. The capacity of the calihrated con- 
denser xvill then he the same as the unknown 
capacity, the value of xvhieh is dot or mi tied from 
the condenser calibration curves. 

When tin' set-up gixen in Kig. 4 is used for 
the determination of unknown capacities, a 
standard fixed inductance is used. This is 
placed in the circuit xvith the unknown capacity 
as shown in the figure and the calibrated 
oscillator brought tnlo resonance xvith the oseil- 
latory circuit as indicated hy the maximum 
deflection of the V.T. voltmeter, Ktioxving the 
value in mierol ies of the standard induc- 
tance and the frequency ,,f T | l( . eallhrnted oscil- 
lator, the capacity may he determined hy cal- 
culation from tile following formula : 

LC 

Cx =z 

hi 

Where I.r is the oscillation constant of the 
frequency, hi is the induetaiice in microhen- 
ries, and t'x is the value of the nnliiiown ca- 
pacity in microfarads. 

If the l.t" table is not handy, the capacity 
may he determined from tile following formula : 



Cx = 

Where V is the 

flitlti.MlO. meters \u 

per second, t'x is the 
and K is hs.s*j ia con 




duetaltce in microhenries. 



K-J x h 

vehwjty of propagation 
er second, f is in cycles 
eapacit.x in microfarads, 
t si tit 1, and h is the in- 



ELECTRICIAN ADDS 
CAT TO KIT 

K.xtuo-i'k.xl'r reproduces he low a little yarn 
that might well he applied to Service Men 
attempting to install an antenna in a foiijjli 
spot. 

Paul hong. Kingston electrician, recommends 
that every electrician carry a eat! 

hong had the job of running a cable through 
the top of a house, hut between the roof and 
ceiling there xvas hardly room for him to 
«H in and the distance was eighty feet. 

Then he hud an Idea. He cut a hoie In one 
end just under the roof, tied a string to a 
rat's tail and shoved it in. Then he closed 
tin- hole, leaving an I rich- wide opening and 
cut another hole where he xvanted the other 
end of the cable. He had a long xVait. hut the 
cat thutlly up; wared at the second hole, hong 
tied Ids cable to the string and completed the 
job. 




Notional Union It making an oxtra- 
ordlnory offer to all service men 
and dealers — a high quality tube 
tester, an oscillator and output 
meter, and a vlsameter. Three 
valuable pieces off radio service 
equipment . . . 

All absolutely free. You can have 
any one or all off these pieces off 
equipment. Simply, easily and 
absolutely without charge* 
This offer by National Union lasts 
for a shoM while only. Act at once ! 
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NATIONAL UNION RADIO CORP* 
400 MADISON AVENUE, N* Y. C* 
Pleas* tell me how I cert heve eny one 
or ell of the above equipment free. 
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WOUM) WIDE RKCEPTION ISIAKANTKKD! 

Tills now super- sensitive rerchcr works on any antenna 
uihI limes fri.iii 11 l*> 200 mrhiv meter mil ,jc 

extra.) It Is sturdily .onsinicted on a heavy metal chassis 
iiml i-nrhned In a neat rrarkle-finiahe-1 cabinet. A full- 
\\ mi «|lnt ami u • i mbinatlmi mrcm-rat Inn- m mime control 
(Mini Miimnntir Mrtii-lu rmiki'i tuning remarkably 

t o id si fX'2!i -erven- grid delecMr and a 1 \ -21.1 
p-ver pentode amplifier «ive.s estrrmr sensitivity and 

' 'si'iM^'Im^MSiei' f»'llli a small ih'pndl) NOW for llll- 

, ill .Ut.\ .mil enjoy A NKW Til KILL! 

Distributed bx 

HARRISON RADIO CO. 

1 Liberty St.. Dept. R*5 New York City 

Dealers Wanted— H rite Xow for Details! 



I NEW 

% Radio Handbook 

f and Wholesale Catalog 

£ Sent postpaid anywhere for only 

J 25 Gents 

f Hard to Get Parts— We have them. 

£ Send us yimr Repair work 

t for estimate. 

1 Grant Radio Laboratories 

5 i. 1 ( Smith Ilalsted Street. Chicago, III. 






ANY D.C MILLIAMMETER INTO 
SENSITIVE A.C. METER 

TAU-REX is a new copper-oxide rectifier which 
can be applied to any d.c. Milliammeter to 
convert a.c. to d.c. Size VV * 

FULLY GUARANTEED 
Will bo shipped postpaid promptly upon 
rjceipt of $3.00 (check or money order). 
Price Complete with Diagrams and Instructions. 

LEO TAUSSIG 

3245 - 37th St. Astoria, L 1., N. Y. 



Gt PHONOGRAPH MOTOR 



Synchronous tlO Volt, 
60 Cycle. 60 R.P.M. 

Can he iu«tath-d in 
■ idiite of nM ij>li toned 
liainl winding snrinc 
uinior* \l<o many nt'lunr u*es liuse 
CI I. moins no ill brand mm In nrtjctnal . 
la'clor) «irl«iu». Fuift guaranteed $li.U0 value only' 
$3.95 iiiouiiiug 12 in turntable. Shipped Prepaid. 
M.iiuilaiiui» i> and ih a in writ* for Special quantity prlee. 

NATIONAL JOBBING A. EXPORT CO., 
109 W. Lake St. Dept. 175 Chi tag a, 1 11^ 



SAVE SERVICE 
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* It^r^/T' TRUVOLT RESISTORS, 
C *' P * w »*h adjustable clips, mean 
quicker service and fewer parts 
to stock. All standard sizes. 



CRATER LAMPS 



(Continued from page 662) 

station. Nute that this and tho following clr- 
niltsc lire so iirmiitfcd that tin 4 vnrliibli* resistor 
is always ennnm-t^d «>n one side to ground. 
Thus, im ht!*li-|»Dti>ntin1 parts arc placed on the 
control panel. 

Tho disadvantage of this circuit is that vari- 
ations in I lie control resistor illlli vary tho 
voltage drop across the plate resistor IC. and 
lieni-e change the pint** voltage mid alt or the 
tube's characteristics. Furthermore, the maxi- 
mum amount of lu\ vol in go available for tho 
crater Is only that hi'tween the plate of the 
tube and ground ; am) is less than the value 
supplied hy the power pack, due to the drop 
across the resistor It. One way of overcoming 
this disadvantage is to use an iron-core choke 
coil In place of the resistor II, ICven then, 
flic total current pas set I through the choke is 
large and may affect Its characteristics by 
saturating the core. 

In the diagram of Fig, if 1 , the disadvantages 
of the one of Fig. Ill are overcome hy making 
the l».f*. supply to the crater tube independent 
of the output tuhe. Tho Iu\ for the crater 
is obtained directly from the plus *M:" power 
supply, and the amount of current Is controlled 
by the o- to oO.ufKe-ohni varialde resistor 1(1 
mounted on the front of the receiver panel. 

The A.C signal current obtained from the 
load resistor It passes through the l.-inf. con- 
denser »' to the crater lamp. 

This simple circuit gives unusually good 
results with most crater lamps and is highly 
feet mi mended. The use of resistors throughout 
gives faithful response over a wide freipuujcy 
range, resulting in good picture definition. 

While the ,\.«\ impedance of a orator lamp 
varies with the size of the crater, it Is usually 
much lower than the impedance of the usual 
power tube. For this reason the output tubes 
are connected in parallel ins tend of in push- 
pull, Fvou with this connection tho impe- 
dances do not match, and the efficiency of the 
circuit is low. 

Keen use of tho wide freipienoy response 
necessary for good picture definition, iron-core 
matching transformers have been considered 
impractical by television authorities and con- 
sequently few have tried tliein. Hut when we 
consider that the lowest frequency required 
at 'ju pictures per second is l.'Jttn cycles, it Is 
well within the realms of possibility to design 
a very efficient transformer having sufficiently 
flat cliuructcristics between I.lNMi ami -IU.iimu 
cycles for excellent picture detail. 

In the circuit of Fig. 11>, an ordinary dy- 
namic loud-speaker output transformer, having 
a center-tupped primary i for push-pull connec- 
tion i and a secondary to match the usual 
voice coil, was employed : ami amazingly good 
results were obtained. This circuit is in other 
respects l he same as that shown in Fig. It*, 
the l runs to run- r beVng inserted to match the 
impedances more nearly and obtain brighter 
images. Ami it irmhs, t oiidruscrs 4' and t'l 
are ea< h I. -inf. capacity; T is tho transformer: 
ltl the n- to .'n.tHiU-olim control resistor: and 
It'J a U- to lo.uuo-ohm resistor which usually 
is not required ill the circuit, but helps to 
prevent flickering of the Innip in some cases. 
It will be noted that no lu\ flows through 
the transformer whirlings. 

The circuit of Fig. IF is similar to that of 
l\ except that the primary of the transformer 
is used as a couter-tappod choke, giving a 'J- 
to-1 step-down ratio. It works better than that 
in I» with some crater lamps. 

in these transformer circuits, negative lin- 
ages were at first obtained. Those were re- 
versed by changing the. method of detection, as 
previously explained. 

Figure IF is somewhat similar to that shown 
In l» except that the matching transformer is 
connected directly in the plate circuit of the 
tube. The advantage is that the tube gets a 
higher plate voltage, and the disadvantage is 
that the transformer our may heroine satu- 
rated. A push-pull output circuit, with tho 
proper transformer, may givo excellent results. 
Resistor HI eontrols the IM\, ami U the A»i\ 
through the lump. In most cases, It may be 
eliminated. 

{Continued on page 696) 
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RAPIDLY increasing each day are the number 
of experiments in the Short Wave field — de- 
velopments which are bringing to this branch of 
radio thousands of new "thrill seekers/' Experi- 
menters, as in the early days of Kadio, again have 
the opportunity to bring nliout stirring new inven- 
tions. Head in SHOUT WAVE CRAFT, the 
/ xperinu-nters Magazine, how you can build your 
own Short Wave Sets, both transmitters and re- 
ceivers. SHORT WAN E CUAFT is exclusively 
.i short wave magazine — the kitul you have wished 
for so long. 

Interesting Articles in the Current Issue 

New 2-R. F. Pentode Short Wave Receiver, 
building an S-W Super- i let. 

The Denton S-W "Stand- By" Receiver— Works 

1. oud- Speaker on 3 tubes. 
A 17 to 300- Meter S-W Receiver, 
lleinrich Hertz Institute (Berlin) 
4.9- Meter Receiver 

Experiments with 3-Meter Transmitter. 
A Practical 5-Meter Transmitter. 

SPECIAL OFFER COUPON 
s^rt"wave~craTt~" nc-r> 

98 Park Place. H*w York. N. Y. 
GET ACQUAINTED OFFER 

□ A* per your Kwdol OrtVr. 1 mHoae $1.00 (Canada ami 
fnrclcn $1,301 f«»r uhlrli enier my Mibswi|iil<»n to 
SHOUT W.WK i 'It AFT fur M month*. (I understand thai 
ymir regular rate for a year's sulisrrlptlun i 9 $2,501. 

I Mall me a *anmle copy of SHOUT WAVE OK A FT for 
— 1 which I enclose 15c (U. S. Stamps or coin accepted). 
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TELEKTOR— THE RADIO ROBOT 



Kt'uniiitHvtl from im*tv 001) 



proven I wasting power while the speaker is 
not in oporution. 

Tin; twolvo push-buttons that control mo- 
tors a iv a little different in operation, us they 
ninsi be pushed down ami held dvim until the 
desired condition is attained. The operation 
of these motor-rout rolled buttons is relatively 
simple. These buttons are divided into two 
sections, a "LOW10K C1IANNKL" and an 
"UTKK iMIANNKL.'* The lower elmnnel 
pnsli-lnitton turns the dial continuously toward 
I he ."ill kc. (No. on the dial J end of the 

seale, as long as the push-button is depressed. 
The "IlItilIKU I'll ANNULS" push-button like- 
wise turns the dial continuously toward the 
laMI k«\ (No. "ir.o") end of the dial. These 
two push-but tons may he used for cruising or 
hunting f«r stations. When a desirable sta- 
tion is loeatcd, the linger is immediately re- 
moved from the button: for instance, in tun* 
ing toward the shorter wavelengths, the 
•MICIIKU CI1ANNKLS" button is depressed 
until a desirable station is located, at which 
time, as stated above, the linger is removed. 
If closer tuning is desired, then the "LOWER 
rilANNKLS" button is depressed which turns 
the dial in the reverse direction. With a little 
practice, however. It is a relatively simple 
mutter to tune In an unknown station by means 
of thene two buttons. It is convenient to tig- 
ure that the motor unit, driving the tuning 
dial of the radio receiver, travels at an average 
rale of six channels per-seeond when oper- 
ated on a 110 volt. 00 cycle line, or about Jive 
channels por-second on a r<0-eyelc line, (A 
channel is 10 kc. wide. J 

The "IXCKKASK VOLl'MIS" button, when 
held down continuously, increases the volume 
until a maximum point is reached. The "Kli- 
MVKH VOMMK" button eontiuually lowers 
the volume as long as tin- button is depressed, 
until minimum volume is reached. 

These buttons operate the same for tin; 
phonograph as for the radio, provided a phono- 
graph relay has been installed. 



Tuning of Favorite Stations 

Kvery person has a number of stations to 
which In' listens more than others. To make 
die tuning of these stations more convenient, 
dii' remaining eight buttons are used. It is 
really here where the Telcktor is a true ltadio 
ICobot. Kadi of these eight buttons controls 
a contact which is mounted on a commutator 
arrangement in the motor unit. Suppose, for 
instance, that one of these buttons has been 
set by the installation engineer for 800 k<\ 
In other words, one of your favorite stations 
Is operating on a frequency of S00 kc. When 
this particular button is depressed and then 
released, the dial continuously rotates until 
the station is tuned In. and thru it Thus, 
it is possible to control the tuning of eight dif- 
ferent stations at any of the remote points that 
wen- wired dnrlmr the Installation, 

Different Systems 

There are three different Telcktor systems 
available. The t.\pe "X" is for wiring in walls 
to extension Telcktor Uoxes and controlled out- 
lets in which there are no relay-controlled ex- 
tension speakers. The type "Y" system is for 
wiring in walls to loud speaker outlets and 
built-in dynamic speakers when there are no 
extension control positions. The type "Z" 
system is for wiring in walls for extension 
loud speakers and control position. In all of 
these systems, a visual tuning meter is located 
on the Telektor Boxes, as shown, so as to pro- 
vide accurate tuning without actually listening 
to the station itself. 

it might also be mentioned at this time 
that the radio set may be controlled manually 
even though the Telektor Motor Unit is at- 
tached, in fact, the manual operator may 
take control of radio tuning radio and pho- 
nograph volume and "ON-OKK" switch func- 
tions away from Telektor lioxes so that he 
retains sole or "Master" control of the system, 
although persons in distant rooms are still free 
to rum on and oft the loud speakers that are 
con (rolled by relays. 




A MODERN TUBE CHECKER 

[Cotititttntl from pa ye 071) 



tube* is normal the meter reads in the center 
of "<;ui>l>* for both tests. If one or the other 
button tost reads in the "]S.\I>" section or in 
tlu< "i;.\S" section, it indicates the tube may 
have misplaced elements, incorrect plate impe- 
dance, incorrect emission, incorrect space- 
rhursro properties, or ionization from the pres- 
ence of gas. This same interpretation will be 
given for a Tin or any other I X tube placed 
in //it- ttumi'. ttwkct, the only operation required 
being the turning of the selector knob to point 
to •■r.o." or n 113 other number that corresponds 
to any other typo of tube under test. 

Tubes having high mutual conductance will 
read higher in the "t:t «»H" section, until a 
point is reached where the tube is not high 
mutual conduct a nee. but has gas content. The 
meter then reads in the • , <JAS" section. 

This instrument will also indicate on one 
jeweled pilot lamp all plate or screen-grid to 
control-grid, li lament or beater shorts Imme- 
diately the tube is inserted in a socket. 11 
the test buttons should be pressed when such 
a shorted tube is in the test socket, or it 
the tube is shorted from plate or screen-grid 
to cathode, it will not injure the indicating 
meter, (hut the pilot lamp will light or re- 
main lighted i. 

Ueetifier tubes such as the *M> and l 81 and 
all screen-grid ami pentode tubes are tested 
in the same manner. 

Voltage Ballast 

To sceiirc this simplicity it was first neces- 
sary to design an electrical circuit for placing 
separate meter shunts ami tube voltages in 
proper relation when the one selector knob 
was moved; to provide mentis for adjusting 
the transformer to different lino voltages: and 
to Indicate the proper setting, and all at mini- 
mum cost In apparatus. These conditions were 
met by using a recti tier tube ami marking the 
meter scale at a determined point. Thus, when 



the input voltage is to be adjusted, a button 
is pressed, connecting tin* rectifier into the 
meter circuit and if the needle of the meter 
does not point to the mark, the ballast control 
knob is to he adjusted. 

The transformer output current at certain 
voltages at times reached high limits, due to 
short circuited tubes ei-eaiing a comploicly 
elosed circuit, which, if the current was not 
held within definite limits, would destroy the 
shunts, burn out the current-limiting pilot 
and injure the meter. Also, the transformer 
current and voltages had to be held to close 
limits in order hi maintain constant values on 
thi' •">'*» different meter shunts; ami to control 
the meter calibration. 

The main problem eueountered in ibis re- 
speei, after transformer design, was the effort 
on the input current by use of tin* usual vari- 
able resistance or ••ballast" in series with 
the primary. With the definite output 
limitations, a variation of line voltage would 
necessitate adjustment of the ballast, which in 
turn would alter tin? amount of resistance in 
the series circuit. This variation of resist - 
n lieu would effect the current input and In 
turn effect the output current — ;t "vicious 
cycle." 

To overcome this defect, the ballast was dis- 
continued ami the transformer primary tapped 
to a rotary adjustment switch, but the same 
m ech a n bal operation was retained. That is — 
the adjustment of line voltage requires press- 
ing a button to throw the rectifier in circuit 
ami then turning the small knob to bring the 
meter needle to the mark. This operation 
is required only where line voltages vary. 
(For convenience, the "ballast" type of con- 
trol is illustrated In Fig. 1. — Technical 
Kditor.) 

It was then found necessarj* to slightly alter 
the shunting system to make any variation in 
tube test rending correspond proportionate^* 
only to the variatiou in line voltage. 
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THEORY AND CONSTRUCTION OF ATTENUATORS 



from 1.." voll s, on the Input >Uh\ to .1o volts, 
on the tint put side. This luss i-X|iresse<l logar- 
ithmically is as follows: 

low* in ili>filN<1i> = 20 \ok 

V- 

= 20 log !.."> 

= 20 Ion 10.0 
= 20 X 1.0 
loss in dreilwisj — 20.0 

or, a 20 decibel luss is t<> lie inn ir roil between 
tin* In | mi t ami output terminals of tin* not work 
to be <Ii>s1^iumI. This is l ho sumo as sayiinr that 
by reilitcinir iln» vnltajje from volts to . \~* 
vol Is, cm* in the unlet 1 of Icii times, a loss of 
twenty ilccihcls lias taken plan*. 

Tin* first p roh Inn in ho i-oiishlcrml is what 
typo of network shall lip uso<l to cause this 
loss in voltage. 

In I'oinnniniiation circuits, two typos of net- 
works uscil for this purpose aro: 

Ui "H'-typ,. pail 

( — > 4 T"-typo pail 

The II-typo p:ol will ho discussed first, and 
a romploto ilisi'iissiuii will ho given showing 
the mot hod of obtaining I In* dosirod twenty 
decibel h»ss hy tlio tiso of this pad in our own 
proMoni. 

The H-typo pad is so called Imm-jhiso ii is 
composed of five rosistaiu os taking the form 
of tho lottor ••11". This pad is dcsfgtuilcd ns 
a halaturd neiwnrk. in that an iipml tiiirnhor 
ot resistances (Zl) are used in tho serios arms 
on both sldo< uf tho lino as shown In Kig. 2. 
In sumo ciii nits, iho shunt arm 7/2 may ho 
divided Into two oipml pans, with tho mid- 
point grounded. This balances the enthv not- 
work with respect to ground. 

At this point mi Investigation of certain 
fart (»rs which must Im« roti^idorod in trans- 
mission circuits will ho given in order that 



{Continued from /wc/c GG1> 

an understanding of the problems eneoiintered 
hi voire transmission will he had. It is of tin' 
utmost Importance tlnit a general knowledge 
of the circuit characteristics he obtained, so 
that when the design of Hie pads is taken 
tip. max linn m efficiency may he obi allied from 
the transmission line in which the pad is 
to he placed. 

In Tig. " is shown the output circuit of an 
amplifier feeding a transmission line, at the 
far end of which is located an input trans- 
former Tl. 

The transformer <T2) used i» the output 
circuil of I ho tulio is called a lulM-tii-lhie 
transformer or output transformer, in thai it 
transfers energy from the tube to the trans- 
mission line. Tin- secondary side of this trans- 
former i> called the *o«fce impedance of tho 
lino, fur the energy induced in this winding 
is the energy transmitted along the line This 
transmission line, wo can assume, terminates 
in the primary side of an input trans form or 
(Tl>. whose secondary side is in the grid 
circuit of a vanillin tube. This transformer is 
called a liin'-to-i iiIh- transformer or input 
transformer, as ir transfers the energy from 
the lini' into the tube. Tho primary uf this 
transformer is known as the load or terminat- 
ing impedance, as the transmission Hue can 
he considered as ending at this point, for the 
primary side complelos (he transmission line, 
and the secondary side is considered in an- 
other circuit. 

In eornmunicai Ion circuits tho source and 
load impedances uf the transmission line have 
hecti standa nli'/.ed in most cases to 2'»u, .".on. 
and IUmi ohm lines. Therefore, if ZS. the source 
impedance, eiprals 2O0 ohms, then rho load 
iinpedauie 7A t must also eu.ua I 20U ohms in order 
to prevent so-called 'reflection" losses from 
being s«r tip in the circuit. It is these retlee* 
lion luss«»<< that will now be discussed. 



Reflection Losses 

The speed with which electromagnetic waves 
travel is tiro same as that of light, or approxi- 
mately 1N0,000 miles per second. This speed 
is ul tattled only in a circuit having stero 
losses, which of course is not ohtalmilde in 
practice. AH circuits have some losses, and 
in transmission lines those losses increase as 
the frequency increases. The speed of the 
transmitted waves is retarded slightly by the 
losses of the line, and by what is known as 
"skin effect" of the line conductors. (Skin 
effect is tho forcing of the current to flow 
along tho outer surfaces of tin' conductors. i 
As the frcunoncy increases, the inductatne 
inside tin' conductor (mostly in the center » 
increases, thereby offering a greater opposition 
lo the flow of current within tho conductor, 
and conseijnent ly the current is forced lo 1 ravel 
along the outer surface of tho wires. Tho re- 
lationship which exists hot ween inductance, 
capacitance, and the velocity of light is: 

LC =JL orV = i_ 

when' V = velocity of light in miles per second 
L = inductance in henries 
C ~ capacitance in farad* 

If a frequency of 100 cycles per second is 
impressed upon u circuit of infinite length 
1 

i no end i, at the end of — of a second the 
1000 

iMiooo 

wave will have traveled — or 1SP> miles. A 

1000 

part of such a wave is shown in Tig, 4. This 
circuit is said to have a full wavelength for 
the frequency of lOUO c.p.s. (cycles per sec- 
ond >. In this circuit, when the first part of 
the waves arrives at a point 1st; miles distant 
from the start of the transmission line, the 
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Drilling, lairing, Pending, 
mowing. Ktching. Engraving. 
Frosting. SI hi ring, etc.— 6. 
Wood-Craft: Filler.. Flre- 
pi noting. Acid-prnunng. W»- 
icriinmtliifi, Furniture Pol- 
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Ink Stain Hemmers; S>m- 
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FttDM flu* lalilr uf nin- 
tcntv. 1 1 will Up >ei-n 
that Iho IxHik contains 
unl> Mit-h material as is 
constant b needed and cart 
he mart ir a My umdit-il hy 
the iiiaii wliu is lining or 
making tlilntt». 

K\ery fiimnitn has heen 
selected mI tli a view to its 
U!icfltiiie»o In the experi- 
menter and praitiral teclt- 
aii-al man. 

Not only thai— This 
book l>. Inieiidt-il to servo 
direct h for the use of the 
man who »l«he.s lo mirk 
out de«lr.dde preiniral hms 
for pisirtlral Imnit maiiu- 
faeture. n a means 10 
earning spare-thne money. 

It Is well known, In the 
ca»e uf innumerable prep- 
aralhiie thai ha\e In-coriio 
lmiisehnhl st4iidhys an>t 
wlm>e proiliH-t ion nnw runs 
inln mlllloie uf dollars of 
profit and If the troth 
wen- kniiu'ii. this would he 
found to he the orUIn uf 
nearly all *uch surressful 
enterprise*— that the hic- 
ge"t m ii mi fact a re rs. who 
haie hnlli tip tremendous 
factories maklin: nil those 
lliinttf whhh >imI use In 
your own home. shop, and 
iai>ilie«S. started <>u the 
road to surcess with just 
sudi a small beginning 
a* \ou. periiari< have been 
drcuming about. 

This book will be use- 
ful also in helping you to 
save money by showing 
you how to make in your 
own home at a f ran Ion of 
thi ir usual cost ihc hun- 
dred and one preparations 
whii h yiai now buy ready- 
made fur ihc in jour homo 
or business. 

Tills h 4 >ok has been 
complin! h> S. flcwsbark. 
a urll-kihi«n author of 
p r a< t ||- al iiisirueilonal 
manual* In various gricu- 
titt< tlehU Vuu will find 
il a n-.il help and an in- 
strument fur self advance- 
ment. Ii will sene yuu 
a> a nu»ney -saver and a 
iimne> -maker! 
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TntS HOOK I- Intended as a handy fumlamental aid f«»r 
"i becking up" and sysit-matlzlng >mir kumv ledge of 
radio, no matter what stage uf ihe an you have thus far 
mastered by Mtidy or exnerieiire. 

It Is Intendetl for those who mav have ha.t lo gel their 
first working knowledge of radio through experience In a 
haphazard fadihai and now want to get a more solid 
grounding In Its principles and theory. 

It is Intended for the practical man. the technician who 
wants to get a p met leal comprehensive knowledge of Iho 
principle* undrrl.v lug the HOW and WHY of Hadlo. 

The Imok has been prepared with special consideration 
for the younp members of the profession; and one of tlie 
main objects ha< been to state In plain Knglish the few im- 
jn.rtanl element an* principles which the author* of most 
liooks on radio envelop In sik-Ii a haze of technical mystery 
to keep their explanations beyond the understanding of 
the ordinary man. 

There Is no more m>slery about radio In the mind of the 
render after he ha* read this book! 

The author, being a former instructor In radio. kno«< 
how to gu about explaining in simple language, the ori'-Ho 
and nature of radio: he leads his reader through clear de- 
scription and pracllial analogies, step hy step, utirll lie 
understands the working of ihe miel complicated i ircuir. 

You will find in Mr. Martin's hook a really intelligibb- 
(llseiisslon of a lot of subjects in radio, for which you 
have nevi-r before been able to find an elementary explana- 
tion in such easy-iu-grasp and understandable terms. 

Kven if you think that yon know a very great deal alnxit 
radio, ymi should get this book, even If only to see in what 
a charmingly easy wav Mr. Martin ha* deait with a diffl- 
(iilt and abstract subject. 
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been wrllleU especially 
for ihe man who wishes In 
aeon I re ;i working knowl- 
edge of Ihe elemenhuy 
principle* of mathematics 
tor Ids own every- day n»e. 
To provide a complete 
trcnliiM-nt, the am bur 
starts from the beginning 
of the subject, explaining 
the first principles »,f 
arithmetic In simple, 
clearly understandable 
language, and from lhe>e, 
lakes ihe reader by easy 
steps through all the rules 
and processes of arithmet- 
ical calculation. 

A good lcchuiciaii \* not 
ahvavs a g«iod matliema- 
liclan. bui the art of com- 
pulation by tigares is easy 
to aerobe. If you am 
guided by some one who 
knows luivv to ilircct your 
ivai.v and m.-ike il easy. 

That i> the object of 
this hook. Mr. Shaln- 
lriark. who is an instructor 
In praet leal sciences, 
knows how In explain 
things in plain Knglbh. 
and his one purpose In 
thi* book Is to make clear. 
In terms of dally applica- 
tion, the Important basic 
principles of mathematics 
which even one might to 
know, whether he he a 
winking man. a merchant, 
or a professional man. 

Special al lent Ion is de- 
voted in ibis book to 
showing ihe man who is 
employed in |ndi|sir>' or 
in technicnl work, how to 
apply ihe working rules of 
not hematic* In his profes- 
sion or huslne>s. 
All our books arc of uniform size Oxft In. containing <H 
pages primed «u strong paper with si Iff cnlutreit cover- 
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owl of the sa c wii vp is ni tin* stsirt of the 
circuit. 'Jills is assuming zero losses in the 
lino. The net i ml wnvc would ho slightly re- 
tarded duo to tin- losses nf tin- oii'oiiit . This 
is shown in t lt*> tint toil linos of Kijr. 4. 

If now an alternating-current wave is im- 
pressed upon ;i transmission lino, if will travol 
a Inn;: tho line with the spoi'd of light, tint it 
it reaches the far end of the line, whore, if 
tho far mil I" optm (inlinito impedance i. tho 
wave will he j-e/frr/i d hark to its origin with 
tin* same velocity, hut will gradually decrease 
in nmjriiiiiido ;is it approaches tlio starting 
l>oint of i In- lino, ihio t<» tho lossos of tho lino 
whioh it encounters. If at tho moinont this 
wnvo reaches tin- start in it point another wnv 
is sont into tin- lini". that whioh was loft of 
tho lirst wave a<hls itself to tho second wave 
nml therefore increases tho sooonil wave. If. 
at tin; moment that tho returned xeeond wnvo 
reaches tho starting point, a third wave is 
sent into tho circuit, that whioh was lofi of 
tho sorotiil wavo adds it sol f to tho third wn vi- 
and so on as tho mtmhor of waves increases : 
with tho rosnlr that an aoonmnlativo offooi 
of energy is developed in the circuit. Tho 
magnitude to whioh this rc|]cciod energy 
rise is determined hy a characteristic of the 
line i-nndiM'tors known as the ''sitnte imped- 

The siinre impedance of a conductor Is tho 
impedance whioh tho conductor offers to those 
five osoi Hat ions of energy at tho high fre- 
quency limit. This condition is greatest at 
the .ugliest frequency that tho circuit passes.) 
This huildiug up of reflected energy in the 
circuit is known as ''(juartrr-uaie rrsoliunee." 
or merely as tho resonant frequency of the 
line. To produce such a condition, it is 
necessary that tho alternat ing-current im- 
pulses occur at intervals of time equal to the 
time necessary for tho energy to travel the 
length of tho line and hack. In other wonK 
for one eomplete cycle ittrn itUpulsesl the 
energy would have to travel the length of 
tho line four tlnn's hetween siueessjxr i m- 
pnlses in order to create resonance, Kxptv-^Ml 
as a formula : 

fn-qiirncy =, s— : , 

li-rifrtli ill no 1 



It can he si-eii. i lii'i'i'fere. that iii tie* fn*- 
quonoy Increases tie- kuL'ih of tin- eircnii be- 
comes shorter in urder to produce tin- rc*nuaui 
condilion. In inhle 1 is given tic leiiirih of 
eirouits in mile* m produce resonance through- 
out the audio hand. 

At this condition of resonance, the mairiii 
tudc of tho reth-ctid energy reachi's a maxi- 
mum, and ulumrimil voltages and ■"lirn-iii «* an- 
sot up in l he circuit. This roflceted energy, 
if present in a circuit in whieh \aoniim ii|i»es 
are employed, trill muse inrorrti-t roltatfis 
tit be applied t*t thv ttrltl* of the tutus, trhh-lt 
in turn wilt muse distortion ttf the nu re- farm 
of the oriainal with the result Hint 

harmonics will ho generated in the eirciiil. 
As these harmonics increase, the ro«*oimni 
period of the circuit is decreased. Till- is 



shown in tahle L\ where lln> resonant periods 
of circiiils due to harmonics heing set ii|i in 
the lino are given. It can readily In* seen 
that as the harmonics increase, the length 
of the line necessary m produce resonance is 
decreased. 

Now In practical circuits, such as the trans- 
mission lines encountered In everyday sound 
work, the resonant condition may not he the- 
oretically reached as the fundamental fre- 
quencies used are not high enough to pro- 
duce resonance for the length of the lines 
ordinarily Used, which In most cases are com- 
pnrntivi'ly Short. Nevertheless, if the lines 
are not properly tormina led. the reflected 
energy which is sot up produces distortion of 
the waveform of the original impulses, which 
in turn will create harmonies. These har- 
ti , units ore multiple* ttf the fundamental fre- 
ttuvitfies, ami us these harmnnivx inereuxe, the 
f requeue f/ of the rirrttit inerenxrx, thrrrhn 
apprttachimj the rexttuant freijneneu of the line. 
Couxrt/itentltf, ax the resonant period of the 
liar ix n ft ft roue hen*, ej-t rente distortion of the 
xitf tix a rix ex, with the rexult that the *j unlit it 
•fa at roeioux. 

Mechanical Analogy 

The analysis of reflected electrical waves is 
analogous to that of water flowing in a canal. 
If the near end of a canal is struck a Mow. a 
water-wave will he set up which will travel to 
the end of the canal, whore it will he reflected 
hack to the origin. As ii travels hack toward 
the starting point, its ampliuide will decrease 
slowly, dne to resistance encountered in the 
canal. If, at the instant the wave reaches 
the origin, another Mow \< struck, a second 
wave will flow to tin' i 'lid of the canal and 
return. This second wavo will he composed of 
itself, plus that which was left of the lirst 
wave. This effect increases as tie* number 
of waves is Increased, and reaches a maximum 
when tin' lossi-s line to reslstJi nee pi'exmt the 
amplitude of the wave< from inerea<in^ further. 

If a gate or obstruction of some sort is 
inserted at the end of tin- canal, any waves 
travi'liti'j down the canal will Mriki' ihc wall 
and hank up lo a height determined hy lie* 
potential energy of the wave Wle-n tin- po- 
tential energy equals the kinetic em-ruy im 
|iressed on tin- wall, the wave will have r' sn le d 
il»- maximum height. It can In- shown thai 
in leritiin cases the waves will ri*e in a height 
twice that of the original wave striking the 
wall, ami then will he reflected lank at n 
-lowly decreasing amplitude a* the "tuning 
point is approached. 

Similarly, in electrical circuit*, when an 
• leei roiaagiictic wave reaches the end nf a 
i raiiNitiisMoti tine, and the line is n|H'ii at 
i In- far end as shown in Kig. <V the wave is 
reileetod hack to the source: tin* ettrri'til is 
zero, ami tho vnltaire at the load reaches u 
value oi [ii a I to twice the peak value of tie 
origin .1 voltage. 

Also, if Instead of open circuiting the far 
end of the line, ii is short circuited, the wa\e 
is reflected with a current value twice tie 
wilnc of the starting current, and the milage 
hccoiiio* zero. This is shown in Fig, G. 



A SIMPLE SET TESTER 

(Con tinned front patjc «•"»!*) 



jack marked "P.<V\ nml the screen-grid clip, 
of course, ">n the cap of the screen-grid till*'. 
The voltmeter leads can he used on the inil- 
lia in meter, if it is desired to use that instru- 
ment externally. 

The mil I ia m met or, being connected in the 
plate circuit of the tube, gives plate current 
readings directly. The voltmeter, however, 
must be applied to the various points in the 
eireuit bij menus of the test prods on the end* 
of the voltmeter lendx. As mentioned above, 
this arrangement eliminates tho necessity for 
a complicated moss of switching devices. It 
also makes possible tests between otherwise 
inaccessible points of the circuit. 

In order to realize the full usefulness of the 
test set, sovern I socket adaptors will have to 
1m» made, or purchased. The most important 
are a J-to-o prong adaptor for the panel socket 
and a o-to-4 prong adaptor for the end of 
the analyzer plug (Fig. X). The current de- 
livered by the second plate of an ><> rectitier 



iniie can he measured by using a speeial soekot 
adapter constructed as shown in Fig, 't. M 
will lie noted tlat the grid and plnie wires 
are reversed : that is, the irrid ooinieeis lo 
plate, and the plate to the grid. Tlih arrange- 
ment connects the tnilliammeter into ihc sooond 

phlte of the rectitier tube, cmihlhig tin- User 

to determine if the tube is delivering a bal- 
anced output. A bad case of hum can often 
be traced to an unbalanced rectitier tube, 

I h -sides being useful for continuity tests, the 
voltmeter can easily bo calibrated to read di- 
rectly In ohms. Many external uses can also 
be found for tho iiiilliamtiieter. 

A "BARBEROLS" ENTHUSIAST 

A radio experimenter of Xcwcnsi |<> i lCng* 
hind) was not satislicd with tin- selectivity 
of his simple one- tube receiver, lie Installed 
small variable condensers made of ordinary 
razor blades, and reports that the tuning is 
now very sharp,' Keen young man, what? 



7 TUBE 

SUPERHETERODYNE 

At an Amazingly 
Low Price 




The Crosley 

FORTY FIVE 

Tho Crosley FORTYFIVE is the last word 
in r^dio design and performance. The 
beautiful front panel is finished in Adam 
brown. A pleasing two-tone effect is 
accomplished by an overlay of stump 
walnut veneer which decorates the front 
panel. Fluted pilasters support the arch 
of "V" matched rose wood. The top and 
sides are finished in Adam brown. 

The 7-tube superheterodyne chassis in- 
corporates pentode output and variable 
mu tubes, continuous (stepless) tone and 
static control and on-ofT swi'ch, illum- 
inated dial, volume control. Full floating 
moving coil dynamic speaker is used. 
Never was there a greater radio value. 

Prices subject to change. Any Federal 
or State taxes which may be levied 
must be added to this price. 

Montana, Wyoming, Colorado, New Mexico 
and west, prices slightly higher* 

THE CROSLEY RADIO CORPORATION 

Powet Crosley, Jr., President 
Home of ,f ihe Nation's Station" — WLW 
CINCINNATI 
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DEALERS and 

SERVICEMEN 

<Jee hi your CMMmtier* the advantane of Inlying flr.st- 
(|it»!il> Uiei^ed H.c.A. tulir* at prices that are 
< \<-4>|ii ionallx low. We < ;irr.\ i lie largest \arlct> ut nilic- 
lit 1 lie worlil. ioan.\ for i>p<-rial pur|»ose>, and every tub© 
is replaceable within 30 days. We either ha»e the tuho 
.\<«i require ur we will make it for yuu. 



take advantage of our 
New LOW Prices and 
Big Discounts 



COMPLETE STOCK ALWAYS READY FOR IMMEDIATE SHIPMENT 

Order from thi* pa«e— Item 1 1 20/; uilli onler. ha hi rue r.O.P All price* are K.tMI. F.UTOKV, Xewark. Shipment* 



1:0 for»ar<i expre»> or panel i»o»t. 



.30 Cents 



I X -2IH A 

rv-ss; 
rx-in 



rx-22« 
rx-i;iAi 



.40 Cents 



No order foi Ie» ihan $5.<u» aocpieU. 

J5all;l>t tlllie 



rX-2in 

rx-iw 

I XI 12 
I X 2<niA 

rx 2i.'. 

Sl;nular<t 



rx-iso 
r\-i»» t 
rx 112 A r 

rx 2*»> 

law 1!>U 



rx 
rx 
rx 
rv 


.60 Cents 

*M Wit 
2:n \V1> 

IKK 


» ! 

12 




.85 Cents 




t V 


rv 




rv 


sis 




rv 


2.17 rv 




rv- 


r.r.i 




IX 

rx 


$1.10 

21 •> rx 

2".H 


MS 1 



tuhe 111 »et 
ilcleclor 



prevent 

from hhmiiit; run 

Sperial Mtper«erottht» 

lUhe 

SihhI.iI .-uner-o<-n«iiivi- HK 2ulA... 
Special super->en>lli\e AF 2"1A... 
Sperial 171 AC ' 8 a in p. extra male 

filament — «inh| for rlectrli opU. . . 
T-14 (2HIA Hltth Mm hitth emi*«lon 
Su itch tube. 201 A ur 112 ur 171 tl<mhle 

life 

Adapter tuhe 226. 227, l7tA, to conu-rt 

hat. .-et> to AC. eaHj 

UY-227A AC amplifier or ileiertor. 

smie as 227 (hut ipihk he.iter 

UY-224A— AC screen grid amplifier. 

same a* 221 (luit «|ul<k heater) 



RECTIFIER AND CHARIER BULBS 

12.". MIL rciiifxiiiK lulie (11. Hi. (Raytheon Type) 1.25 

II 'ill alnp. trlrklc ehar«er hull* (Tungar Type) 2.00 

ii amp. old and new type chanter Initios i II >t $l.no ( (Tungar Type) 2.00 

5 ami ii amp. e I larger nult^ (LM fs.nn) (Tungar Type) 3.75 

PHOTO CELLS AND TELEVISION TUBES 

Telion Television Tube, 1" t'alhoile S«piare Typi X 3.85 

Tellon Television Tune. 14" I'atlnnle Square Type V 

Photoelectric cell. "I*iitan»lmn" Type O . 

Phoiocleclrie tell. "Caesium'" Type A 

Photoelectric tell. "4'aexJum" Type R 

1." amp. chancer bulbs (Tungar Type) 

Rectifying Tube especially designed for um- with Freshman Master '"Jt" 

Kliininator.f I'V hra>» base, limited quantity 30 

UX-868 -Mercury Vat*>r Half-Wave Keftlfler (Ileavv I)ur> » 2.75 

UX-260— .Mercury Va|H>r Full- Wave Iteetifter or I X.iSS 1.40 

UX -281— .Mercury Vapor Half -Wave Reriltlrr 2.75 

50 Tubes and Over \Q% 
500 Tubes and Over 10% and 10% 




365 
385 

7.90 
5.90 
7.50 



DISCOUNTS: 



UX-182 Spartan T\i»c 
UX-183 Spsrlon T>pe 
UY-484— Sparton T>pe 
UX-565— Spartnn T>jh- 
U V-680 -Spaniwi Tyi* 



.851 
,85 
,85 
2.10 
.85 



UX-40t— Kellogg Type 1.50 1 



ARGO TUBE COMPANY, 38-40 Park Place, Newark, N. J. 



SERVICE 



MEN! 



IMPROVE YOUR BUSINESS 



FRONT 
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BY KEEPING YOUR NAME BEFORE YOUR CUSTOMERS EVERY 0 AY 

Most people forget the day. the station, the dial number 
and hour of their favorite programs and will appreciaie 
Itadiomlnder Cards with > paces to record Such inf urination. 
They will he kept for the longest time in an> home. <»ive 
Itadioitiinder Cards with your ad printed on t<> >our ru Mom- 
en* or plaee a few in every home in your nelghhorhood 
and they will constantly remind the people of you and 
thus think and talk ahout >oU. 

There'* So Better Way To Make 
People Think of You Ever-v Day 
The-e card> are far »upericir 10 hu>inc&» rards and their 
cost in>ignitl(-ant considering the benefits >ou will derive. 
Trial orders accepted tor u> little as 

Radloninders with your 4* «| w 
Ad of 5 Line* Printed foe ^ ■ «^et 
Each additional 100 Cards | r 
50c -^-Postpaid 
Card size 3 T 4 x lnche>. Ad space 1 x 3 Inches. Primed 
alinicthcly on heaiy thihlrn Hod Hrhtol t'anl. l*»e Ink :md 
handprint jinir <op> and mall today with remittance to 

. Dept. F— ROTH PRESS, 846 Sutter Ave., Brooklyn, N. V, 
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POLYMET PRODUCTS w^zLTpL 



POLYMET MFG. CORP. I 

834 E, 134th St.. New York City | 

Scim! mo your new atxl vuluahle catalog of I 
quality replacements parts. 

Name J 

Address • 

City State j 

□ Jobber □ I>ealer Q Service-llan I 



The new 1932 Polymet Catalog gives com- 
plete dimension data and electrical specifi- 
cations of the parts used by leading receiver 
manufacturers. You can purchase identical 
parts from your local jobber, and give "guar- 
anteed" service work — a sure way to in- 
crease your business and your reputation. 

MAIL COUPON FOR YOUR FREE COPY 



"CASH-BOX" SET 



ti'onthiM'tl from puyc 

1 lie puns 011 tin* lmsrliop.nl. fotmi't't the fila- 
ment MMHiiiitils Hp 'iitcr si In series with the 

resistor 2i» ti tul em t the other end i»f the 

resistor to the plate of socket Then con- 

nect the |»hite tertnimil to the iL'riri terminal. 
Mak<* all eottohl coil connections, sohleritm 
the tixvil cinnleuseis U and 1 in position. Wire 
in the jrriil h-itU and grid condi'ttsers, After the 
wirinu of the parts on the base hoard has pro- 
reeded as far as p4»ssihle. rest the hasehoitnl 
on tin* lower inside portion of the carrying-ease 
cover and complete the wiring between the 
parts on the hoard and those in the case. The 
tickler coil is wound according to the direr 
Hons given in the list of parts, it is placed 
within the shield of mil IS, The two ends are 
brought out through holes drilled in the coil- 
shield cover. <ireat care should be taken to 
avoid short circuits at these points. The stator 
of the variable condenser t> is connected to the 
'■(i'" terminal of the coil, one side of fixed 
condenser 7 is soldered to the grounded rotor 
and the other side is connected to the *'K" 4 
terminal of the coil and also to the cathode 
terminal of socket 11 and to one of the heater 
terminals. The three condensers Hi and IS 
are also connected to the same negative return 
lead, which iroes to one side of the outlet. Tin' 
wiring is then completed to the tickler coil, 
regeneration control, choke, switch, twin jacks, 
etc. Thi' baseboard is Anally slipped into posi- 
tion and fastetied to the back of the case. 

Itefore making the connection with the 100. 
volt line, cheek over all wiling carefully, if 
possible, test the set on A.l\ first. Use the 
Oarostat at all times. It will save plenty 
of money in case of trouble. It will probably 
be found more convenient to use it at the base- 
board lamp outlet, instead of at the set. Turn 
the current 011 and rotate the variable con- 
denser ami regeneration control. If no re- 
generative whistles are heard, it will 1m» 
necessary to reverse the tickler-coil connec- 
tions. If the set does not play on 1U\, reverse 
the plug at the outlet. Tube II should show 
a plate voltaire of about o7 volts on A.t\ and 
about I no volts on M.t\ To use the Tolice 
Thriller, simply remove tube II from its socket 
ami insert the plug of the Thriller in its place. 

one Kleetrad retretiera Hon control, type 

l*J. with I'ower Switch. i'l ; 
one Klcctrad Trn\oli wire wound resistor. 

7." -watt, type IM. L»*» : 
One i 'aid well .oiHi::i;.Vinf. "Midway" leather- 

weight variable condenser, typo H»7-lt. ti : 
one Aerovo.v .mM»L»."i-uif. mica condenser, type 

1 4mi. «.» : 

Two Aerovox .oiiu.Vmf. mica condensers, type 

1 Kilt. L». i:i: 
i>ne A en 1 \ ox iMMi-ml". mica condenser. t>pe 

I MUi. 4 : 

One Aepovox .0 1 -tin', tubular condenser, type 
L»sn. 7 : 

Two Aeiovo\ 1-tnf, dry electrolytic condensers. 

type K-." I entail. Id! i s ; 
One shielded "conoid" antenna coupler with 

special tickler consisting of 7o turns of 

N'h. *_ M .i eimutelod wtre-Wiiimd on 1-in. dia. 

cardboard tubing. \ in. long. 
One I.K.i*. "J-ioe*^. meniHi/.ed resistt»r i!>nr- 

hano. type M.l'\ I. in ; 
one Tmtost Light wdghl * , Super-Seusit ive" 

headset. I.': 
Two Trutest twin jack*, type SA-l!*ii. s. I 1 , 
tine Trutest :SO-henry choke (small 1 type 

iv.cj-A. 17: 

Two five-prong Kby so<kets, type SA-17S. 
11. H>: 

Two 1.57-A Ar<'turns t'niversal A.r.-1».<*. 

Tubes, 11. 10: 
Two binding posts, type SA-1S7. 1. ."» : 
one llubbell I lo-Volt depressed outlet fproiigs 

are on outlet instead of on phtiri. 
One special ping for llubbell outlet. 0 ft. lamp 
cord, one attachment [dug: 

tine metal box Hnsiile dimensions of box. 

I I % x x ins : inside dimensions of 
cover, 1 1 "*i x Tt x 11 Ins. 1 : 

One •'•-ply wood strip 1 1 \ A ins. long, x ins. 

high x Vi-in. thick: 
One tTarostat automatic lim'-voltage regulator, 

type "r.o.Watt." : 
One Universal single-button "Ilanfli^fike/* 

model No. oO : 
one Bud I'olice 1'hriller. model Xo. 2701. 
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CASH IN AUTO RADIO 



(Continued from pnpc CC5) 



radio woiver will stay sold unless it is prop- 
erly installed and properly watched hy the 
Scrviee .Man. 'I'he regular Si'rviee Man «an 
learn to handle tin* Ji>1> Imt. in must inshinees. 
In- has failed to do so. 

Mow imieli do yon know about the reqnire- 

uts for installing any type uf auto radio 

on a llnlrk Kijrlit. 1!»:S2. tiv<--passi»nj:er sedan, 
for histnm-i- V I mi you know the differetnv in 
the perforuiauee of the same reeeivm- when 
properly installed in a l-'ord he J.uxo I Mia e| on? 
Ill het that more than etehty-tive pereont 
of the men who read this article eimhln't an- 
swer those two questions satisfactorily. Hut 
that only emphasizes the opportunity then- is 
for yon. 

Several of the leading maiiufaeturers have 
tfinie about the installation and service job in a 
systematic* manner ami the results have been 
very gratify in jr. For instance. I 'hi bo. the 
maker of Tran<itoiie ICadio. has made an 
arrangement with suitable auto-battery and 
ignitlon-serviee stations all over the world, 
which insures them the proper type of In- 
stallatlon ami upkeep at a modest charge to 
the purchaser. The same thing is true of 
Trosley and one or two others. In some in- 
stanees. these manufacturers have made ar- 
rangements with organizations of national or 
even international proportions, but in others 
they find it advisable to utilize the services 
of a local specialist. It is this phase of the 
situation which should be so very profitable 
to the man who is already recognized In his 
ueiubborhood as a radiu Service Man of more 
than ordinary ability. 

A Premium for Service 

In New York rity. and the same thing is true 
in other plan's to a proportionate degree, 
•several of the large department stores offer 
auto radios for sale at regular intervals. In- 
stead of permitting the customer to have his 
pet -expert** make the installation, the store 
sets a flat figure for the installation charge, 
or ineludes it in the price of the receiver, and 
insists upon having it installed in one of the 
several authorize*! service stations with which 
it has working arrangements. In this way. 
the customer is well protected: and there is 
an increasing amount of this business being 
turned over to the service stations which have 
had the foresight to make a thorough investi- 
gation cif the spei-ial requirements which this 
type of installation demands. There in still 
plenty of room, at the top. Kveu though there 
may be a very satisfactory station in your 
I own land investigation among the ma mi fa o- 
inrers indicate* that this is not likely to be 
true i. there air* always reasons for the estab- 
lishing of competition. 

A radio installation on a good car should 
bring the service organization at least ten 
dollars, when it is done mi a contract basis for 
the radio or automobile dealer. It should 
bring more, if it N a single job being handled 
for an individual. I>o you happen to know 
of any other service job which is hroinrht right 
Into your shop, which brings yon that much 
money V There lire exceptions. < »f course, but 
at least ten "buck**' a throw is a pretty fair 
average. And no consideration has been given 
to the repeat business which is Itccoming less 
ami less in cntitiection with ordinary receivers. 

**P»" batteries are still fairly high in price, 
ami there is almost as much profit in a set 
nf them as there i< hi the sale of a complete 
midget receiver and a set of tubes to go with 
it. Then, too, you know that the batteries 
are not going to last as long as the midget, 
tlive your auto-radio customer the proper kind 
of attention, and you will be mi in zed at the 
rapidity with which yon will be developing 
business which should be yours and which has 
been slipping through your ti tigers. The mniiit- 
fa« tnreis want you. the sales organizations 
want you. and the customer certainly wants 
you. And all three are willing to be more than 
ordinarily liberal. 

A Few Examples 

You may want some concrete examples of 
just how all this can be made to fit into your 
business. All I can do is let you in on the 
backstage operation** of several service organi- 



zations which are typical. From them you 
will have to draw your own conclusions. 

In a Western city, a young friend of mine 
was in the employ of a large radio dealer, 
lie ran the service department ami his salary 
was fifteen miliars a week. When radio was 
mi the increase, the denier was doing a "'latid- 
ofhec" business and was making a pile of 
money. Then things began to happen: several 
cut-rate stores opened up mi the same block. 
The dealer would not cut his prices, nor would 
he utilize some of the sales devices which are 
now generally recognixi»d as necessary to meet 
competition, lie said he would go broke before 
he would cut the prices of his high-class lines, 
lie did : I mean he went broke. My young 
friend was out of a job. lie tried sending 
out post cards to the clientele of the store, let- 
ting it Im» known that he would service re- 
ceivers for the store's obi customers. Kor 
some reason or other, the Idea did not "click" 
ami the business be was getting was not 
enough to meet his modest demands for a 
livelihood. 

Then he went to a company which specialized 
In auto-ignition and battery repairs. He told 
the malinger that he wanted a job where he 
could learn about ignition systems. lie got 
the job. with very little pay. He let it be 
known that he was able to take care of tin' 
installation and servicing of auto-radio re- 
ceivers. The result was n deal between the 
proprietor and himself, where he was to get 
a commission on all the jobs of that nature 
which the ignition station would take care 
of. Some small ads wore placed in the local 
papers and it was not long before the man 
who was taken on to team the ignition bus- 
iness was the manager of the radio department. 
Within a short time, the represent.*!! ive of one 
of the radio manufacturers visited tin* station 
and arranged a contract which brought all the 
installation and service Work from three large 
stores right into the ignition shop, and it be- 
came necessary to put 011 additional Service 
Men ami take more space. Now this company 
is doing a fine bit of work ami has been 
able to make special arrangements with a local 
automobile upholsterer who takes care of the 
antenna installation. My this method, the in- 
side roof is taken off. the antenna wires put 
in place and tin- covering replaced without the 
antenna being visible ; and the job is so well 
done that there i«* no appearance of the cover- 
lug having been removed. 

There is a great deal of conjecture about this 
sort of thing and there is but one real way to 
get at the fai ts and that is to get right Into 
the bib. There is no branch of service work 
which is so highly specialized and in which 
there are so many loopholes. For instance, a 
great many auto manufacturers are now adver- 
tising provisions for radio. You would Imagine 
— and a great many dealers have been fooled, 
from the manner in which they tell their 
story that all yon have to do is to get any 
auto-radio receiver and that the car has been 
made ready to drop the receiver in. It is not 
as easy as that, not by a deuce of a shot. 
Kxpericnce with quite a number of such ears 
indicates that, in many instances, it is neces- 
sary to cut the top of the car open, take the 
so-called aerial out altogether ami put a icw 
one in. In other instances, the wire nettiiu: 
which is used comes so close to the metal sides 
of the body that the pickup is terrible, in 
further instances, it has been found that some 
of this wire is actually short -circuited to some 
part of the body frame. 

Easy When You Know How 

In this business, jast like all others, the 
fellow who knows what he is about can be 
away in the lead ; while the fellow who under- 
takes auto-radlo installation and service with- 
out knowing his "book" is likely to lose a lot 
of time ami money, to say nothing of the con- 
fidence, of his patrons. lbit the bright spot 
in the whole picture Is the fact that this is 
the time to get on the Job and find out what 
it is all about. If you don't think this is true, 
just drop around to some of the service sta- 
tions in your neighborhood and ask a few 
questions about the installation of these re- 
ceivers. You will find that In nearly every 





Two 

Important 

Books 
t 



Send for them 
today 

These two important books 
should be on every serviceman's 
bench* 

The new VOLUME CONTROL 
GUIDE tells how to service all 
old and new sets with but a few 
CENTRALAB VOLUME 
CONTROL REPLACEMENT 
UNITS. Filled with circuits and 
valuable data. Priced at 25c. 

The other — "A Baptism of Fire," 
tells the dramatic story of how 
Centralab Fixed Resistors are 
made. It is handsomely illus- 
trated and is mighty interesting 
reading. It is free for the asking. 
Send for it. 




CENTRAL R\DIO"N/^LABORATORIES 

930 E. Keefe Ave., Milwaukee, Wis. 

Mail the Coupon Today 



CENTRAL RADIO LABORATORIES 
930 E. Keefe Ave. Milwaukee Wis. 

Please send me your Free Booklet "A 
Baptism of Fire" Q 

Am enclosing 25c for your VOLUME 
CONTROL GUIDE Q 



Name 
Address 

City 



Province.. 
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How TO BLILD& 

AND 

Operate 

; AhortWave 

RECEIVERS 

f 




96 PARK PLACE 
NEW YORK 



SHORT WAVE CRAFT RC 
96-9« Park Plate. New York City. 

I micIi.nC hen-ullh ftf(y CWic) n>nt< for whlrli 
plt-asc -i-ml me n <o|i> of ><»ur rn'»\ tionk llo\V 
TO 1U'IU> AM) OPKllATK SHORT W.WK 
ItKCKlVKUS. (s«'iu| mono «rd«'r. think, cash, 
or new I". S. S(nmi» Idxlsn-r iriter if it 
cuntairib currency or stamps i 



N.«me 

AcMlV.. 

I'ity nnd Slate I 



/ received your book. "How to Build and Operate I 
Short Wave Receivers." I am very pica fed withW 
it, at I believe it is the best book that has been% 
printed on short wave work- it is invaluable /ol 
builders of Short Wave receivers. Worth many^ 
times the price, my candid opinion. 

E. H. BLADES, 
Radclifl, Alberta, Canada. 



THE greatest book of its kind ever published. 
HOW TO BUILD AND OPERATE SHORT 
WAVE RECEIVERS is the best and most 
up-to-date book on the subject ever put between two 

covers. 

The book has been edited and prepared by the 
editors of SHORT WAVE CRAFT, and contains a 
wealth of material on the building and operation, not 
only of typical short wave receiver*, but short wave 
converters as well. 

Dozens of short wave sets will be found in this 
book, which contains hundreds of illustrations; actual 
photographs of sees built, hook-ups and diagrams 
galore. 

WE SAY — AND REPEAT IT — THAT NOTH- 
ING LIKE THIS HAS EVER BEEN PUBLISHED 
BEFORE. 

The book comes with a heavy colored cover, and 
is printed throughout on first-class paper. No ex- 
pense has been spared to make this the outstand* 
ing volume of its kind. The book measures 7*4 x 
10 inches. 

This book is sold only at such a ridiculously low 
price because it is our aim to put this valuable 
work into the hands of 50.000 short wave enthusi- 
asts during ihe first few months of 1932. 

Published by the publishers of SHORT WAVE 
CRAFT magazine. This alone will be your guarantee 
that it is a really worthwhile publication. 



We know that if you are at all iaterested in short 
waves you will not wish to do without this book. It 
is a most important and timely new radio publication. 
76 Pages — 250 Illustrations — Stiff Paper Covers 



NOT SOLD ON NEWSSTANDS 
Mail Coupon At Left! 



■t.VlihX 

IIAMO MAP 



in imi-bri. , 



medals for distance. At 
postpaid on receipt of 

THE RADEX PRESS 



A RADIO MAP OF 
NORTH AMERICA 

Nearly five times the size of this pa^c. Shows 
location of every broadcasting station in Canada, 
United States, Mexico. Central America and 
West Indies. Scale for quickly computing dis- 
tances. Time zones accurately shown. All 
stations listed geographically with key for in- 
stant location on map. 

Explains scientific method of timing with ex- 
amples for practice. J d opted as official map 
Newark Xetvs PX Club as basis for awarding 
newsstands everywhere or 



25c 



5005 EUCLID AVENUE 



CLEVELAND, OHIO 



BACK ISSUES OF RADIO-CRAFT can still be had at the regular price of 25c per copy. 
If you are in need of any issues to complete your file, send us your remittance in check, 
stamps or money order, together with the months and year, and we shall forward your 
copies to you immediately. Address: RADIO-CR AFT* n Park Place, New York, N. Y. 



SHORT WAVE Converter 
SUBMARINER $12.50 
ACROCYCLE 
OSCILLATOR $17.50 
A U T O - D I A L 
SEND FOR FREE CIRCULAR 
J-M-P MANUFACTURING CO., Inc. 

33^4 Fond du Lac Ave. Milwaukee. Wis. 



cjfe TRANSMITTER UNIT 

SKINDKRVIKEN* MICROPHONE P.TTT- 
TOY— Powerful *»"i»«erh ami Phonograph 
AnihUfliT— Dfiertnhhnnr. etr. . etr. One 
i It 9:,<— two. $1.73. with li-pape lnwikh't 
iif rxi-erlmt'nU **enl C O l> In I" ^ ; 
iorelgn— fash with order. PRKSS oni.O, 
INC., lfi Murray Si., Dept. I)-^3l\ New 
York. K Y. 




case, there is little or no system and that tlio 
Installation is put in on a "eut and try" basis. 
Unit's what ran happen when you know what 
it's all about. 

1 was in si shop, on Lung Island, when- they 
specialize on auto-radio installations. The one 
In my own car needed a new set of batteries 
and thry were l»elng supplied. A lady drove 
in and said that she was having trouble with 
her receiver. It did not seem to get the dis- 
tann- she thought it should. A few «mestloiis 
brought out Information 1 1 » the effort that local 
stations rnnie in heauiifiilly. hut just as soon 
as she turned the volume control up high 
enough to get the distant stations -she could 
get many of them if she did not hnve the motor 
running- -the stations seemed to fade out and 
there was a continuous roar in the loud-speaker. 

The Service Man lifted the h 1 and made a 

few parses over the generator. A few minutes 
later lie had installed nothing more than a 
single fixed rondonsi-c. The whole operation 
took less than five minutes and the "special" 
iirniti'Mi condenser brought a dollar and a half. 
If the same sort of condenser had been dropped 
into an ordinary receiver, it would have brought 
one third that amount. Furthermore, the lady 
got a bargain. 

It t ran spin m1 during a chat that I had with 
her afterward, that she had taken her car to 
a number of places and had paid quite a little, 
at each of them, for the ii sun ranee that "there 
would be no more trouble now." .ml to find 
that nothing much had been acroripllshrd. A 
radio dealer, some few miles from ihe shop 
in MUoMhm. had told her of the .s.rvire station 
when- I met her and she had driven past more 
than a hundred similar stations on her way 
to the Units Island place. The ivreiwr she 
had was n very good one. The irechanicnl 
installation was excellent and nearly every 
other detail was satisfanory, but the receiver 
was not doing it* stuff. What was needed 
was a workings knowledge of the solution of 
knit ion problems. 

Business Building 

While I w-ji* at the station, thro.' other csirs 
came in and then' was a total -of more than 
fifteen dollars' worth of hii<iii«*s* hi consider- 
ably less than half an hour. It was all hap- 
pening in a shop when' just one man was 
doing this particular work and he told me 
that they were m>t always so busy, but he 
I counted that day u< poor wneii he did not 
I take in sovetity-fh'e dollars, lie also told me 
that he had a very good idea of his operniing 
eosts and. from li is figures, it was «>asy to 
see that he was making a profit of none than 
thirty dollars after all his expenses had been 
paid. And all his business was on a rash basis. 
' with one exception. Tin- exception was one of 
1 the best auto dealers in the territory who had 
taken on a line of auto-radio receivers \rhhh 
hi' inis httritifi inxtnlIrO in nit the mr* trhivh 
irrrr tntth'J in for nrtr rttr*. as well as making 
, sales of receivers with the new ones. //</ /«- 
stultinff thr revel re r* in the old enr*. he trns 
able to *tet a intteh hettrr iiriee for them mul 
ir<\* uhle to ftet a fit-eat deal of inthlieittt which 
tr oithl not hare been iwxxible at her ir inc. 



5-METER SET 

(Continual from iMfje 0*4) 

frequency spectrum. In fact, when the set is 
operating correctly it is usual to hear a *'hiss" ; 
this disappears when the station carrier is 
fully tuned in. and by the use of certain re- 
producers, such as the Kadiola Model Inb. it 
may ln> entirely eliminated. 

Stations W'JXT and Wl'XK together consti- 
tute the pioneer high-power ultra-high-fre- 
quency transmitter in greater New York. Pic- 
tures (sight i go out on one freftneiK-y band, and 
the aceontftaniniifl xnttutl an another: simultane- 
ous experimental transmissions sometimes go 
out on the 40-to-4o megacycle (about S meters i 
band, and the tio-to-SO megacycle (about 4 
meters) band, sight and sound being inter- 

I changeable. Television trith \'2s lines per inch 
is roadih accommodated on either band. 

The writers will be pleased to hear from 
experimenters interested in developing nltra- 

I short-wave operation : and will ho glad to an- 
swer any inquiries concerning the ultra-short' 

I wave (."► meter i snperrcgetlerativt' receiver. 
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SERVICING MODERN "SUPERS' 



• t tin uv*i from jin.'/e *S70j 



(4 1 I'Aimoot tlio power rurd of the rwi-lwr 
to tin- oleetrie |n»wer nutlet, after all uiher 
eon Hoot ions have lio«>ii roinjdeled ; 

i." > "I'urii mii 1 1 14' radio set ami tin- >\\ii<-h 
on tlio servire osrillaior. adjusting i iiiIm- 
tihi iiu^iii jtowt-r of the hith-r to nl<«.in otio-tliird 
normal : 

1 1» i Turn tin* servhi- oseiltnim- Mviteh to tin* 
l.K, hand inmkiu^ eortain the switeli 1^ turned 
all tin- wn.vi : 

<7i Kor I'liilen models of t In* "To" alio* ■■m.V 
series, set tin* ronlrol ktmh of tlio servire os- 
cillator to I ho %m \'AU ke." position ftliK l»oin£ 
L'lin ke.j. For model* of the 
K.unn-Oi.tJT I lata Sheet No. 
1 • 1:1 1 issue., -i u." -\m" ami 

romrol klhili of I lie Serviee 
ho turned t 4 1 I ho "l7o ke," 



latnr to tlw ANT terminal 
leaving all nther eonneetions 
tlio I.F. adjustments. Tlio 
I ho serviee osrillator is sot 
tlio switch turned from ' 



nf the radio sot. 

tlio snmo as for 
rout i m| knob on 

at ' Hon/ - with 
intcriuiKlhitc" to 



used for tosiin^ 
Mil/' II A tsec 
4o. in I ho July. 
•\*>r* scries, the 
oscillator shoiihl 



position. When adjusting sols with a "Nornml- 
Mnximiuu" switoh. tho switch idioiild hi; placed 
at tin- "Normal" [Motion: 

i s » Turn iho nulio «.ci \« 
maximum, ami m»i tho ilia] 
<»." on tho liiiloo *rtilc. For 
livit.v tlio iiKlioai inir needle 
motor should uoi ho allowed 
,vi»lld tho oontor of tho M«ah\ 
|nit noodle at till* point, maki 
toiniato]" 

t!i» lly 



»|iiino control to 

hotU'ootl ttll nil<l 

niaxinuim seusi- 
of tho output 

to tfo mild) ho- 
To keep tin* out- 
• n<o of tlio "at- 
knoli on tin- xorviii- oscillator; 
in onus of tho tihrc with oh ndjnsi tlio 



various 1.1". condensers, oho mi a time, to ob- 
tain maximum reading on tho ontpni-mcicr. it 
is ilosirahlo to start ujih tlio last I.K. eotu- 
ponsatin^ condenser in tho oironit (second I.I *, 
sooomlary. in tho model "|IS"» ami HuMi wiih 
tho ilrst, tit may ho necessary, while the 
Adjustment* aro boiim made, adjust tho attciiU- 
ator from tinio ot linio. to koi-p tin* oiiipn 
motor readings witliin tho *mlc raiitfo. • After 
thoso adjustment- linvo horn completed, n- 
inovo tho srrviro o*cilhitor connection from 
tlio arid terminal of tho tirst-dof rrtor tnho 
ami ronton- tho iri"i«l clip oouiiooiion t»» Mio 
tormina I. 

The "coupling opinion -or." in tho model 
■Til" is ndjuMod at 17." kr. in tho -nine manner 
as tin* I.F. roudcn-er>. 

Balancing the Receiver's Oscillator 

In adjusting' tin- "liitfli-friojinnoy" trimmer 
condenser, in tho xci'x o-eillaior <it«nit, make 
corinori ion from tlio A jaok **f tho -er\ieo oseil- 



makinK the "high- 
I ii this ease, tho 
and tho osoillator 
Tlio low-fre<]iioney 
adjusted for maxi- 



sutne ootineotiotis as whon 
froipioto y" adjustments. 
Philoo dial is set at 7M. 
control knoh at Too k<\ 
padding ooudoiiser is n<iw 
muni reading in tho output motor. If the serv- 
ice osoilhitor signal eonios in stromror at a 
position off 70 on the sot si-ale, adjust tho 
padding ooiidonser for tmixiiniiiu output on tlio 
motor at this *'off ko. 4 * position of tin* sot dial. 
Now retime the. sot slightly to obtain any 
fnrthor possildo im-rejise, adjn<tin^ tlio pad- 
iliim rondoti«or ami rctnnnur tho sot dial eaeli 
time so as to briim tlio point of maximum 
output as tioar 70 as possihlo. Then reset tho 
sot dial to exactly I4n and readjust tho sot s 
hi;di-f resiliency trimnior cotnlensor, since it is 
possible thai the adjustment of tho low-fre- 
quency padding eotuleiiser has affot ted tin' hiirh 
sotting of the dial, somewhat. 

Tin- adjustment of the K.I*, ami Jir>t-drteotor 
nimnior is done at 14n on tho receiver dial, 
exactly as for its osoillator liijrli-frcijuoiiey 
trimmer adjustments. 



BOOK REVIEW 



tin- »llbjr 



Hint 



e| of so 
pleasure 
contains 



TKI.KVISlON, l»y lvljiar II. IVlix. i'it»- 

lisheil l»\ .Me( J raw- II ill l»oi»k (o|ii)>any, 

I nr.. New York, N. \. \ inches, 
272 |»nj»rs, cloth. 

Tt-h \ Nioii has In i n lion 
much h.\ stericji] w i i i inir ihai ii 
t«i rood n sane. ini1«ia«>ei| hook 
ilitrosiiblo iti forma I ion inro ad of di^^nisod pub- 
licity. The author has refrained fr»»m »»motlior- 
inu exi^iin^ dirtionh i.-v. in the an with ro^y pre- 
diotions and expro^lHii^ of Idind out Inwiasm, 
hut rather treat* tloun with tl tm«e»t frank- 
ness in the belief that liny will bo o\oivoin«! 
ihronuh aoriiraio nmloi^uindiu^ and cotnpre- 
lietulin^ research. I!i< purpose in writing this 
hook has I mm- 1 1 to ih-volop a clear linderstaml- 
luir of how exi-iini: leh vision \( mi-iiik work, 
the basic procos-*os jnvohrd. tin- standards of 
performance es^niiial io a eoiumercial servioo, 
i he limiiatioii*! of c-rinin features of existing 
lino hods tin inline in the wjiy of iln* attainment 
of oomiiiercial perfoi inaticc «ia mla rds, and tin* 

UH t lire of the dr\ r|,.pnio||lS ^till tierosssiry to 

hrinu r performtiiiee oi piildic-servico ipiality, 

Mr. Felix has writ ton mi admirable book in 
clejir, uuilerstmiilaide Inn^iuiL'o. Parts of it 
are lechtili-al. Out still well within the kimwl- 
cd^o of radio omim ruoM»r< ami Service Men. 
After ivndtni: It. one ran tfive intolH^ent nu» 
swor.K to the uiinioroiioi i|iiev|ions that |H'opU? 
everywhere are :i«vkin^ about the new woiuler 
of the radio industry. It. II. 

]<AI>IO SKItVIClNC COl'HSK. hy A If ml 
A. (Jhirnrdi anil licrtrani M. Freed. Pub- 
lislicd hv Kaclio Tcchoieal I'uMi^liinjr Co., 



New York City. Cloth hound, 182 p.'ifres, 

121 illustrations, sixe J5 x 7^. in. 

A prnctical, concise text on the use of modern 
radio servioo iu*or mucins : and tin* rapid and 
systematic attacking of radio servi<e problems. 

This I k is admirably sailed lo the ueod 

of those who wish to have a handy reference 
for radio service procedure under practical 
demands. Kveii the heurimier in the Held nerd 
not feel a hit inn-asy about delving into its- 
pa ires ; since it I»as boon prepared in textbook 
fashion, with numerous review ipiestious closing 
all hut the last chapter. 

These chaph rs are : il«, Inl rodm-i ion : i*Ji, 
Kleetrical Moasnring Instruments: Simple 
Fleet rioal Ti'sts; (4i. The Sot Atial\zei- ami 
the Receiver: toi. Trouble- -Shoot ing the l{e- 
cciver ; (Hi. The Servioo Test I Iscilhi tor ; i7i, 
IntorferiMicc. Noise, and Its Kliiuhiation : tsi, 
Viiciium Tube Shockers 
i ioii lor Service Men. 
Index cltocs tho book 
separate listings. 

Pari miliar note should he made that there 
tire lis circuits of test instruments included in 
this volume, — which is one of a series eonsii- 
f lit inir a "course." 

The amount of technical ''meat" which the 
authors in col In bora Hon have succeeded in cram* 
mini: into ibis relatively small space is con- 
siderable. Most Service Men will possess a 
certain proportion of the knowledge contained 
in "Kudio Servicing runrsc." merely as a re- 
Milt of study and practical experience in tho 

Held : nevertheless, uillcll of the I k will he 

now to practically every Service Man. due partly 
h» the wide wxperioiirc of iho authors ami their 
diversified viewpoint of the Service Man's re- 
tpiin no-tits. 



(Hi Fseful Inforina- 
An exceptionally tine 
there are about *;oo 



hroadi-ast." The dial on the receiver is set 
exactly at Mu I 1 too kc i. with the volume 
control sot at max imam. The service oscillator 
is turned on ami its attenuator is a^ain ad- 
justed until a one-half scale rending is ob- 
tained on the output meter; if the receiver is 
hadly out of adjustment this may be difficult 
to obtain, rou airing the use of headphones in 
place of the output meter. The liigh-f re<jitonc,v 
trim ill or condenser in tin' set is carefully ad- 
justed for maximum reading on the output 
meter: or for maximum volume in the 'phones. 
After making the adjustment, turn the station 
selector slightly, noting whether any increase 
in volume can be obtained by this procedure. 
If so, then the K.F, and tirst -detector trimmer 
condensers must be adjusted <as desert bed be- 
low), followed hy a tinal readjustment at 14 oo 
ko. of the set s oscillator high- frequency trim* 
tner condenser. 

Tin* set's oscillator "low-f re<|iictioy or "pad- 
dim; condenser adjustment is made with tho 




midlife 



No. 550 



OSCILLATOR 

Licensed by A. T, 8l T, Co. 
AO $30 list 

*21 Net to dealer 

with output meter 

// not at your Jobbers we will ship 
direct when remittance accompanies 
order. 

A s t u r d y modulated instrument 
carefully made. Completely shielded 
with separate battery compartment. 
Furnished with 22 x /2 -v. and 3 -v. 
batteries and one '30 tube. Direct 
reading broadcast band (550-1^00 
kc) and intermediate band (120- 
185 kc). Sharp 2d and 3d har- 
monics for 260 and 475 kc. Oper- 
ating; instructions attached in case 
cover with shielded wire leads. 
Very compact. In leatherette Case, 
6x\\y 2 ^y> in. Weighs but 8 
pounds. Built to hi^h standards. 
Every serviceman should have the 
No, 5S0 oscillator to align r.f. gang: 
condensers. locate detective r.f, 
transformers, adjust i.f. transform- 
ers, check oscillator stage and de- 
termine sensitivity of a receiver. A 
necessary instrument. (jet yours 
today. Write for catalog of serv- 
icing instruments. 



I Rradrite Meter Works I 

17 College Ave. | 

j Bluffton, Ohio . 

J Please send all information afimil ! 

I Rcadrite Oscillator and other service I 

j instruments. | 

1 Name ! 

1 ,n 1 

| Address , | 

| City State | 

f— — — — _ — — — 

Readrite Meter Works 

Established 1904 
17 College Ave., Hluffton, Ohio 
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PROFI 

Service men make $90 
extra per month installing 
AMPER1TE. Send $1.62, to 
Dept. RC-5, for dealers* 
sample AMPERITE 
and sales helps. 

A*4PERtTE (Sr. bus* to* 





Self -Ad justing 
^y^fliNE VOLTAGE CpNTROL 




UNIVERSAL 



LIST 

$15 oo 



2-BUTTON 
HANDI-MIKE 



NI jxi i ->iiii i ill ii -no. iiii-i - lib*, 

x 1 1 lit ill jit, I mil.-. I TtuU iiifurfl 
in (iin m. I the niKt rtlKne-l iiii<r<i. 
I T. ■ r ■ hi ilcvi >>l So .l+ti.,|lri i irts 
t. I- Am iu« >l if lrn| |«- I j trn I 
■ niiiui.l. | .n.it.-l |i'.ir kj^Biiotsi - 
»mk fr.iiisu.hr tab or Inn* m online 
Our Y n£ln«>riii>j l>op;iriiin nl 1 it 
\ti|ir n-|il. r . New lulling i-a.it-> 
In hr ivi«li Is fn, i $> 110 u|. 



UNIVERSAL MICROPHONE CO.. LTD. 
424 Warren Lane, Inglewood, Calif., U.S.A. 



DEALERS— AGENTS WANTED 

r4l EVERYWHERE, to handle 

the fastest setting radio at* 
tachment on the market today. 

THE POLICE LOWWAVE 
CONVERTER 

A tiovi Irlvnlii-" tt.it in 
ea li> . ll:. lHit In aiiv relhfr 
h> .1 "Ald.h . 1 1 13 1 1 : h: 

1 hi l .... In .1 au> -im. 
Hi |-..ti. v Un ..I. i liaM 

im! p<t suili Oirlllbin .•vriting 1. 1 .41 -i. sen- 

sal loiiu l~~ it . i. ■ «is ti nunor t>u> f«i "-if 

f«.r H. ti.. I 1 . li< e N«| U .ni,. rd Ii hut in li.m 

an fuml-hed 

SELLS FOR ONLY $3.00 

,i $1 5$ fur -4MU.I n* (V U wii 

■niJi. hi.. I I'll It -l*» s I'm i" til) >r.iir .1 

I , i mi i mi. tin- -t».it..ii ■■ i if ?l 

POLICE LOWWAVE LABORATORIES 
1460 Huron St. Dept. 12 Toledo. Ohio 




SERVICE FORUM 

H'unthiuctl Jt'ftM /i»'?/<* <»<>(»> 

set. and niif >(and-off insulii or holding it wvll 
nut fr<mi the house, a ltd glass insulators on 
riM-li end of tin* iH'riiil. 

The ground is No. M rtihloT envered. «-hi iii|M'(] 
to tin- rohlwal'T |aip«*. iii'ar the Iraddn end 
anil tied in with a gii Iviinlxml iron pipe driven 
in tlu- ground six feet f«r t lu* Mgli tiling arn-s- 
tor 1 1«- ki-i'|i> tin* ground wot around tltis pipe. 
As nhove staled, tile Volutin' deefeuses when 
li<> uses the aerial. We have t i a l4**l to give yon 
ali tin- iufornuition possible regarding tin- 
above question. 

"Kaioo l«oi'ii:" 

ttu,r 710, Svctllf*, rotif. 



THE TETRAD YNE 

(Cuitthuntl from po.oe I8M*J> 

tllir Eleetlac l.*i.tll>U-n|lill Typo li resistance, 

To-Wntl. UH' atul It 1 1 : 
i mo •J.duii-nlini ivsislnr. IM- : 
one Kloetrnd •JtiiiHilnu grid resisinneo. UDJ : 

Three 17-Vke. iransfor is. TI. T'J. To : 

Ouo 'I'lnotla rsoii i 1 1 1 lit I push-pull I rnnsfortner 

Typo I 1 4 (»s. T4 : 
One Thor<larsoii output pitsli-ptill tnnisforiiior 

TyjMi fs:;i . To : 
Ono Polo ptiwor | ran sfn nil or. "4."i type. IT.: 
dun polo ::o-lii'iny ehoke. I'll. I : 
o'lioko roll No. 1' is field roil of dynamic 

s pinker ; i 
Ono I Mi-voll A.C. switch. S\V. : 
one National Type II ilrinii ilial with knob: 
Two knohs I'in. illiimoior for and li:! : 
iiin> iniiiiiituro lamp an<1 siM-krt. S.l,. : 
Tlinv slitUniL' olips for UVK UN : 
Ono aluminum Iniso. si/.o i»l x 1 1 V 4 x 'J'A ins.: 
Ono aluminum shiohl-liox. sizo H04 x sy 4 x 

t» i»>. : 

Ono aluminum shiold-lmx. size s V\ \ ~* x <i 

ins., with two partitions: 
Ono Pilot mho shiohl for iiiodnhitor -osrillalor 

mho : 

Ton ft, of Uohlni slliolUoil ft'lro; 
I'ivo ft. of llohh-u rnbUor-onvonul wiro : 
1 1110 inohhil-liakio'iti' twin jaok markoil "l-'iohr* ; 
Ono tuohlod-hakolitc 1 win Jaok mark 01 1 "Spojik- 
or" : 

Two y,Uy himliu^ pnsts, ■■.\orhil" ami ••liroiitnl". 



UNITED SHORT 
WAVK CONVIiRTFR 



\lu»m- I ".-21 a mo- 

li-|», ll<ilti! *|M'< l.il 
coil iijoI >uitih 
a • s <■ in l» I >" Two 
liihe-. tlti.-l n» iiiki- 
lK»w<r »iti<i»l> t nun 

lllO lMTIOuli' ^U'lsl't. 
]|,l||l|>*>lllll> HI ' 11 I 

iiinnoiirr. lInl-tM-u 
in m;iIihu 1 1> -i.il- 
liiM* tinUli. iho* 1 

• 1 jir-1 inllK-ltfl' 

on the mmki-i. 

Write for descriptive circular. 
List price $23 (less tubes). 

Tin- Unitkd Raihu Laboratokii-s 

27 HOWARD STREET ARLINGTON. MASS. 



0j 



ALUMINUM BOX SHIELDS 




l > ml I no "ALCOA" stork, silo-rdlp l!»Wi. 

I" -» : . - x .% \ t*«»il J*hleM <l |k,> t»l' ,,,,c 
mi"ri*ht'i tl »" An » Si " ,0 0rder - 
Skinderviktn Button. 95c. 

BUDDY" TEST PRODS, 

Always >han« point dl. n-lntf 
|ih«m«n»tiU>h iuM(ll«»>. I -ft. wlri-s. 
CulMtfMl itl|»t»t«^ l»l«Uif.v vm-h 
li-iul. $1.50 milr. 

Nu< lonal i Staior ci»n«en.«er8. 

Ha»»m:irlunit K«|iiiill»er 
I |.;m, IV: 1'IJi.i Tone suleW. 
( 4Sr: Urlilrn >llh'hh'il wire. L'r 
|it-r font. 

Wo spH-lallzo In r;idti> |arts 
— 1 «'\<lu<l\oly. 

rarTytnc Tasf* for Set Testers. Analysers, l'«»rtai>k> Set^. 

BLAN. THE RADIO MAN. Inc. 
89 Corttandt St. Dept. RC-532 New York. N, Y. 




CRATER LAMPS 

(CoHthtitctt fruHi iiU'h' * 



Tito oirruil o 
IK ami. liko I-' 
uooioil ill root ly 
pni tuho. only 



ohms, 
oin nil 

t lllO 

shown 
ary i< 

pomloiiHy f 
Mirinlilo ros 



Kxoolloitl rosnlts 



olitainoil with this 



l-'ltf. 1<? rosomhlos 1 r of Vlt£. 
r. IK. tho 1 iniisfnrnior i< o«m. 
11 tho pluto 4-irniit of tin- ••tit - 
0110 variahlo ro^Ntoi U i«» ro- 

piiroil in tlii— oiivuir. As in tl tlior cirniiis. 

its Viillto slmultl rnuiro holwoon ti atul ."n mi mi 



of tho hosl ami simplost of rlrruils is 
iu ria. HI. lino tho transform. >r prim* 
u-o<l us a ohoko ami tho latup is iinlo. 

with r».i". < trolh-d iiy tho 

rosislor K I ra n^i iilt up to ."ai.uuo 
ohmsi. t'oiulonsor T is of I inf. mpiiriiy. K»r 
all-rouml work with ornl'T tuhos up to .11:111 -in. 
in tlijiniotor ami up lo Hio-uia. ciipnohy. this 
olronit is hiirhly nMominomlnl. 

In tho rln-nh of l«M». 111. tho frcpionoy 
ros pou so may not ho flat ouoii^h hvit tho wholo 
ran^o to «|\t tho t lion roll on I iih-iil iloslrotl. 
Thoroforo I'lir. II lias Ih-oii arratiu'oil to ovor* 
001110 any tlofools whioh may ovi^t in I'ii. 111. 
Tho hasio oirmiit is tho sanio. 1 1 lias in addi- 
tion, howovor. a resistor < about ."".mm nhuisi 
IM rimiiorfod ttoross tho ohoko to tlatfou its 
ohiiraotorislU' ourvo. Tlio ohoko may ho pojik.'il 
;it mmhi or Hi.tMHi ovolos. ami tho rosistnr has 
tho of foot of onttliiL' off Iho poaks, 

Am.tlior point Is that tho ohoko tuny not 
l-ospmnl to tho highest f roipiomios duo to dis- 
tributed oaparity. Kor this reason, an air-en. ». 
ohoko L Is eon nee ted i" series. This shouhl 
rosmuito or ho peaked in the uol^lihorlmod of 
rUMMMi oyolos, A winding from an old nndlo 
transformer frontnVml from the ooroi may ho 
employed : or a number of htt jre honeycomb 
roils, tuned with a Ian 
iui;:ht improve results. 



variable condenser. 



Classified Advertisements 

Advertisements in this section are inserted 
at the cost of tell cents per word tor each 
insertion— name, initial and address each 
count a-> one word. Casdi should accom- 
pany all classified advertisements utile** 
placed by a recognized advertising agency. 
No loss than ten words are accepted. An- 
verti«itijK for the lime l l >32 i>siie should 
be received not later than April 9th. 



AGENTS WANTED 



It RAX I > NKW dl'l'ORTl'XITY for salesmen 
with cirs. (all mi radio dealers, srrvice men 
ami jobbers. Popular low priced specialty every 
service man needs and wants. Men now making 
$25 tti $40 weekly a< sideline. Write today, love 
detaiU and territor) you can cos-er. Box TAt. 
Radio-Craft. W Paik lMace. New York, X. Y. 



CHEMISTRY 



HECl iM E TRAINED CHEMIST. Thousands of 
op|K>rtunities — fascinating caieer. Learn at home. 
J Complete experimental laboratory^ outfit given. 
Write tor big free book. Chemical Institute. 
V* Park Place. Dept. RC, New York. 

INVENTORS 



PATENT YOl'R INVENTION: Send tor FREE 
book, "How lo Obtain a Patent," ami "Reeoid 
of Invention" blank. Ctinsult us about how to 
protect \our ideas. Yictur J. Evans & Co., 620 E 
Victor Bldg., Washington. D. C. 



RADIO 



RADln SERVICE MEN At teiitimi— Power trans- 
formers rewound or built 10 your requirements. 
Me>ke R;idio Service, J140-A Stans>bur> . St. 
Louis>. Mo. 

1'ORCED TO SELL— 5V0 \Ve>tou oscillator (with 
output meter-. Only two months old— perfect. 
Seventy dollars. M. \V. Oleckler, Metamora, Ohio. 

SERVICE ME X . A IT EX Tit 1 X — S | iea k e r.s re - 
wound, magnetized, repaired, $J.(M) to $J.75. Com 
plete Power Pack Service— Transformers rewound, 
contleiiser blocks repairc<l. n-sistors duplicated. 
Guaranteed. Clark Brothers Radio Co., Albia. 
low a. 

SERVICE MEN and >h«ips. Transfiinners fpower) 
rewound. aKo special t>pes made. Supreme Radio 
Laboratory 10 I'ultoii Ave.. Rochester. X. Y. 



RADIO INSTRUCTION 



LEARN Radio. tele\ isinii and talking pictures 
iu Canada. Da v. evening and home >tudy cla<"»0"» ( 
Free scholarship and trip to Toronto, all ex 
pen>es paid. Booklet on request. Radio College 
of Canada. 310 Yonge St., Toronto. 



TELEVISION 
N li W S 
Now 25c a Copy 
On All Newsstands 



nnn will be paid to 

?D,UUU ANYONE WHO 
PROVES THAT THIS IS 

not Hie actual photo of myself 
filiuwiht; in) s\i| ie rl> pli> shftic 
tnd how the Hos.* S>9tetn has 
inerensed my own hel|{ht to 
6 ft. \\ 3-1 Inches. Ilundredi 
of Testimonial;,. Clients up 
to 4T> >ears oM eahi fro 1 to 
(i liuhes in a ff« weeks! 

No Appliances — No Drugs — No Dieting. ROS* 
SYSTEM NEVER FAILS. Fee Ten Dollars Com- 
plete. I'limlm-un; TiMimom and P;«n i< nlar- A 
friil s|him|i "Allow tiinr lor nourn ui.HU at ross 
the Atlantic." G. MALCOLM ROSS. Height Specialist. 
■<ftar borough. England. fP. 0. Box IS). 





J Tube Checker 
Blueprint 



utnl complete in.si met ions for making tube teMi-r. 
Ti«s<s .ill Ope*, inrludng l"» volt. l»»»th plates 
ot -mi, tlie new dmihle dio*h> and triiNles. 
Flexibility whieh iti^nn-. tester ;nriihist beeoin- 
iiig obsolete. Sent paistpiiid upon n-eeipt of $|.flil 
ea>li or nimiey orter. 

OAVIO L. FORDE, Jr., USMC. 
P. 0. Box 212 Quantico. Va. 
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SERVICE SHORT CUTS 

(Continued from ptujc <H>7j 



n-iit inodols. in which it i> ilittii ult to tli-tw-t 
jiii.v tnni* of this fortnor uiiiio.vmirc 

If tin' Sprvic Man ran inform tin* ownor 
of siirli a sot that tin- hum ran In- "ha hi in 
out" at a small rust. In* is i|iiitc likely to |m» 
i»M to "^ r o ahiatl.' 1 Most inilfpoiuloiit SitvIi-v 
.Mi'ii hav«' l«uu* shun.' learned that tliese 
littlo t-xtra johs oftoti make his work far utiuv 
pjoiitahh'. Ilowever. eliminating hum that is 
<!ue to the original ih-si^n of the set is not a 
sini|»h' matter, hut tin- solution of the problem 
as preseiiteil here has proved successful and 
prae Heal of application to a large variety of 

Si'tiS. 




UOV.,A.C 



R 

exectrk: 

LIGHT 
BULB 

'omoMAi 

„1-Mr.' TONE 



a: 



/to'b+'pwr 



TO PLATE 



VOICE COIL 10.00O OHMS -^^AvAv 



Fig. 4 

It is particularly suited to the typo of re- 
reiver most likely to jrlve trouhle of this kind : 
he conventional T. U. V, n-eelver. havitm a 
or '^'7 first audio and a single '71 or '4'* 
output tuhe. The writer has also applieil it to 
other l.\pes stjeli as srrwnssi'hl sets having 
push-pull output circuits, with satisfactory 
lexults. The nietliod is simple and praetual 
and docs not reipiiiv any rha Hires in the so; 
or its wiriutr. I>e».]dte its simplicity, however, 
it was only evolved after a irivui dm I of 
I'Xperimotital work hased on the idea of Intro* 
dmitiu' "huckltitf hum*' into the audio circuit. 



In hrief. tin- idea consists of coupling tin- 
grid of tin- tirst-audio tuhe lo tin- 'V* Idas 
circuit of the power output tuhe through a 
hiirh resistance, as iiulicated at tin* left of 
the diagram. Fiir. It dws tint affert the 

grlil bias of tin- tirst audio ttthc. as might 
appeal' :it tirst L'huuc. and has only a slight 
effort on the time ipiality. the result heing a. 
little lower pltrh in the music. 

If It is a strong hum that is to ho reditred 
or el i initial od. |i may he tien»ssary to lower 
the rrsNtatieo K to the point where the volume 
will he slightly redueed. Ordinarily, however, 
the hum will entirely disappear without pro- 
dining any not iron hie rflfeet on the volume. 
The method will prove effort fvo in most cases 
on sets on which all of the usual remedies 

have I n tried wlihout reducing the hum to 

a satisfaetory level. It should not he itreossury 
to add. however, that the method is Hot recom- 
Hioiidcd as a euro all for poor tuhes or deferts 
in the set. It is . pari hulai'ly reeornmended 
for use on sets that have plenty of volume 
and a norma I amount of hum. whirh it is 

deslled to reduce to the level «*f tile host of 
the new sets. It is also very useful in hattery 
sets that have hem converted to electrh* opera- 
tion atid that have an excessive amount of 
hum which cannot he reduced otherwise. 

Hiving io the simplicity of the device, no 
directions for its installation are necessary 
other than the diagram. For tnost sets the 
variahle resist a in e should have a value of 
ahotit inn.uoo ohms. 

A note on hum reduction that is wor h men- 
tioning hero, since many Service Men may not 
he familiar with it. Is the effectiveness of a 
variahle resistance used to reduce the line 
voltage going into the set. A 1 ."in -ohm heavy 
duty rheostat connected in one side of Hie 
A. l\ supply line, as shown at the right of 
l-'ig. will often work wonders not only in 
reducing hum. hut ninny Hue noises and ills- 
turhiiuces that originate in the lighting circuit 
as well. As most of the more experienced 
Service Men know, a certain line voltage will 
give the hest results and any increase ahove 
this value results in a large Increase in hum. 
line noi<o. and noises within the set without 
any gain in performance. 



FOREIGN REVIEWS 



BIMTISII radio const motors are evincing 
eoiisiilerahle interest in the •"Atttotoiie." a 
new receUer spoii^on-d hy and descrihed in 
77*e II hvlrxM \\ nthf. The Fasi> of tlie arrange- 
ment consist* in extremely high selectivity 
regardless of |os> of ipuilhy due to sido-hsiud 
cutting, followed hy torreetioll in tile audio- 

umplilier circuit to reinstate the missing fre- 
i|iieucies iii their pi-oper |iro|>orf ion. Thi> idea 
•*iM*m^ III hear a close resoiuhlutice to the 
Steiiode receiver of 1 »r. ,1 a I no* Uoldiisoti. which 
was tin- sithject *>[' heated controversies in 
technical ein h>s on hoth sides of the Atlantic, 
The essential circuit of tin- ".\iilnf mil-" i> 
>ho\\ii in tlte aecmipanyitig diagram. The 
desired high degree of select i\ it \ U obtained 
merely hy the use of a Very loosely coupled 

two-stage hand-pass tuner, which feeds di- 
ret tly into the detector tuhe. If the ahsence 
of preliminary U.F. .imjdilua tion seems strange 



to Americans, pleasi 
coiiditimis in Croat 
altogether different 

I he I'liifed States, 
i ehei's is not iicces 
sfaiious a 
the entire 



reineniher thai lo-oadcast 
liritalti and Kurope are 
from what I hey are in 
♦ ireat sensitivity in re- 
ary. as the transmitting 
powerful and numerous. In fait 
ritish hroadcasting system is de- 



signed r • ► provide satisfactory 
ihe simplest crystal sets! 

The audio "correctiou" is 
simple control consisting * of a 
and a ."i.iMin.ohni variahle reds 
in Ihe grid circuit of the sei 
three-stage amplitier. The set 



results in even 

ohtaiiied hy a 
..'Mieiny choke 

Inilce connected 

-ond tuhe of a 
certainly looks 
interesting, and seems to accomplish the pur- 
pose of the much-disputed Sieimde with less 
appar.'iius. American radio experimenters who 
want to hite into a real design joh might 
adttpt the circuit to domestic parts and tuhes. 

—It II. 



2 3 WMF 





:lumr.!L 



Start Your Career Today 

In the world's fastest-growing industry — 

You can, if you will, »turt your career today in 
l lie world's healthiest and fuMcM-grow ing industry 
—it A DID. The higgot and mo>| talki-il of htiilih 
ing project in i lo- world — KAlllO CITY — is hut an 
advance >ign of the future this industry holds for 
the man who gets Marled in it today, while the in* 
dust ry is 
still voting*. 
The first 
move is up 

t o \ o 11 , 
Head this 
a d \ i* r I ise* 
iti c 1 1 1 care- 
fully and 
then send 
in the at» 
inched cou- 
pon. But do 
it no w . 

Get started. , 

Tin- tli ice volumes of this Hlimrj' cover the entire 
Held of hiiililiug. repairing and * "tnHihle-shoot ing" 
mi modem radio receiver*. Tlie Ultra rv is up«lo-the- 
miTilUe hi evi ry respect ami is ImMil on'l lie \eiv In teat 
de\eloptiieiiis in the design ami manufacture of eipiip- 
litem. The rapid ly«grow ing interest in short-wave and 
television reception i> thoroughly covered in a com- 
plete section which deal* with tlie ci»ti>tmct ion 0 f 
I hi" t>pe of apparatus. 

Radio 
Construction 



Library 



INCLUDING CONSTRUCTION 
OF SHORT-WAVE AND 
TELEVISION RECEIVERS 
By JAMES A. MOVER and 
JOHN F. WOSTREL 

Faculty, University Extension. Massachusetts Department 
of Education 

Three Volumes — 1087 Pages, 6x9 
605 Illustrations 
VOLUME I: presents the fundamental principles of 
radio so clearly and simply that am one ot average 
training will he aide to read, understand and apple 
tin in. It tri\4> actual working drawings and li^ts of 
iiialenaU tor tlie eonM met ion ot many t.\ pica I set«. 
VOLUME II; fully disco>ses all of the elemeiitare 
principles of radio coii>tmction and repair. An ex- 
planation ^ ot the necessary steps for "tronbli- 
shooting," repairing, servicing arid constructing radio 
eet* Mici-essfully. Praetual data is aUo K i\en on 
intenna s\ Mcms, hattery eliminators, loud speaker.^ 
eliargeis, er«-. This \ohi»ie iite!nde> complete insinie. 
tions t.a- the corolruetion and opemtiot. ot dmn-wa\e 
and lelevi^ion ieeei\eis. 

VOLUME Hi: covers the ei^ential principles linden 
■j'rig the o]»eration of vacuum tuhes in as non- 
tech meal a manner a> is consent with acenracv 
It discusses the const roct ion, action, rejict ixatioii 
lifting and use of vacuum tuhes; and an i merest ing 
section is devoted to remote control of industrial 
processes; and precision measurements. 

EXAMINE these books for 10 days FREE 

This Lihrary is not only a thorough homcstudv 
course, hut a handy mean* of reference for the more 
experienced radio experimenter, repair man. and radio 
diop-owner To thoe men. a* well as to those who 
des,re o advance in the radio profession, this offer 
ot a 10 days Free Kxomiaation is made. 
Simply clip, fill in, and mail this coupon 

i^H^^H McGRAW-HILL i 

FREE EXAMINATION COUPON 
r** - " - — — ———— — — — 

I 



Stf w AW /. H i L k. B00K COMPANY. INC.. 
330 W. 42nd Strtet. New York. 

gent !li uu>n Send me the ne\r KAPIO C•OXSTltT*( , - 
JI2. N r ,,U! t RA ? V *ll rhar *^ Prepaln. for 10 nay,' 
i« ^A K ? nmlna,, ^ n -. A ^ '•llrfifton- I will ser.fi 91.5A 
in 10 flays, and $2.00 a month until J7.50 ?ia* hern 
naiit If mil wanteit 1 ullt ninin tlte set at vtwr 
etpense. 

Xame 

ITome Addrefls 

Ctty and State 

Position 

Name of Company 



I 

RC -r.-.t? j 

(WRITE PLAINLY AND FILL IN ALL LINES) | 
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A NEW FREE These booklets, pamphlets, etc., are 
T „ obtainable FREE by mailing the 

O-CIv V accompanying coupon* 



22. I low to Test Pentodes, This i* a 
reprint of an article of the same name Unit 
appeared in the September, 1931 number of 
Radio-Craft, accompanied by descriptive 
matter cm the adapters specified for the 
purpose. If you missed the original artiele 
study the reprint; it contains much useful 
data for owners of testers or analyzers not 
already equipped to test pentodes. Allien 
Man ufart u riny Com fumy. 

23, Yaxley Rei»lacemext Controls. 
Printed on heavy eard hoard, 9 by \2 inches, 
this chart is intended to hang in the service 
shop as a handy source of information on 
replacement volume controls. Fourteen dif- 
ferent circuit positions for such controls 
arc shown in blue-and-wliite diagrams, and 
specific units for various commercial receiv- 
ers arc listed. Normally this chart costs 
twenty-five cents, but through the kindness 
of the Yaxley company copies will he sent 
free to readers of Radio-Craft who make 
use of the coupon on this page, Varley 
Man ufart u riny Company. 

21. Hartmax Scanners. This is a cata- 
log of supplies for television experimenters 
and constructors. It describes particularly 
a scanner with semi-automatic synchroniza- 
tion, which is put out in convenient kit form 
for home assembly. Other special items 
are rigid disc-mounting stands, framing 
levers, magnifying glasses, taper-face syn- 
chronizing pulleys, blank and drilled discs, 
and motors, Pienelt d- Eisrnhardt, I nr. 

25. Aero vox 1932 Condenser and Re- 
stsTOR Maniwl and Catalog. This -18-page 
booklet is worth having ami saving. In 
addition to very complete specifications on 
the full line of Aerovox paper, mica and 
electrolytic condensers, and vitreous enamel, 
carbon and wire-wound resistors, it contains 
a great deal of information and data on 
condensers and resistors in general which 
the Service Man and experimenter will he 
able to apply to his everyday problems. 
Ae.rttvor Wireless Corporation. 

2(*. C at.v loo of Pol. v MKT Proiuvts. A r- 
ranged especially for radio dealers and Ser- 
vice Men, and includes detailed descriptions 
of paper, elect rolytic and mica fixed con- 
densers, resistances, volume controls* power 
transformers, audio transformers and filter 
chokes. The very complete specifications of 
all the parts will he appreciated by Service 
Men, as they eliminate costly guesswork and 
uncertainty in replacement work. Pol if met 
Manufartnrin y Corpo ra t ia n . 

27. Ditiilier Condensers. The name Du- 
bilier being synonomous with condensers in 
the minds of many people, the latest catalog 
of Dubilier condensers is sure to be of 
interest to all classes of radio users. This 
lfi-page booklet describes the entire line of 
receiving condensers and tells something of 
the historical background of the company. 
The special service kit and replacement 
units are recommended to the attention of 



On this page are listed booklets, 
catalogs, pamphlets, etc., of Manufac- 
turers Schools, Institutions, and other 
organizations, which may be of inter- 
est to readers of Radjo-Craft. The 
list is revised each month, and it will 
be kept as up-to-date and accurate as 
possible. In all cases the literature 
has been selected because of the valu- 
able information which the books con- 
tain. If you are interested in subjects 
not listed on this page, write us and 
we will try to serve you. 

This Service is absolutely free to 
all Readers of Radio-Craft. 

Fill in and mail the coupon below; 
make sure that your name and address 
are included and are plainly written. 
Order by number only. 



Service Men. Included with the catalog is 
an instructive technical article dealing with 
electrolytic condensers, pubilier Condenser 
< l ur partition. 

28. Mam m arli*nd Precision PaonrcTs. 
Midget variable condensers and their num- 
erous applications in short-wave and broad- 
cast receivers are discussed in a folder 
accompanying the complete catalog of 1 lam- 
ma rhmd variable condensers and coils. Some 
excellent circuit kinks are given. The cata- 
log contains dimensional drawings of the 
popular Ilammarhind midgets which may 
be of assistance to constructors designing 
small receivers, llmumarlund Mann f 'art ur- 
ina Company, Inc. 

29. Hel Specifications, There is much in 
this catalog to interest the transmitting ama- 
teur. High-grade transmitters ranging in 
power rating from 10 to 250 watts arc de- 
scribed and illustrated, ami several circuit 
diagrams given. Hand-spreading short-wave 
receivers and many special accessories arc 
also included. For the man who "rolls his 
own" there are coil forms and receptacles, 
band-covering variable condensers, special 
tube sockets, wavemeters, transmitting in- 
ductors ami motor-generators. Radio Kt\- 
nineerina Laboratories. Inc. 
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.'JO, Universal Microphones, Carbon- 
granule microphones of all types from 
midget "Baby" units to broadcasting studio 
models are described and their frequency 
response curves published in this interesting 
catalog. Thirteen diagrams show how 
single- and double-button "mikes** are used 
for different purposes. Other data are 
given on "mixers 4 * and "fadcrs** for com- 
binations of microphones and phonograph 
pick-ups, and for hooking "mikes** into 
radio receivers. Universal Microphone Corn- 
pan y y Ltd. 

Ml, H-I. Socnd Motion Pictfre Recto- 
cacs. A four-page folder describing several 
power packs designed to convert ordinary 
line A.C. to direct current for the opera- 
tion of sound-motion picture equipment of 
either the film or disc type. These units 
make use of dry metallic rectifiers rather 
than tube rectifiers of the gaseous type, 
B-E Electric Manufacturing Company. 

32. Bin Radio Devices. This is a handy 
and very complete catalog of radio parts 
and accessories for the Service Man and 
set constructor. The short-wave adapters 
and "police thrillers" in the front section 
are of particular interest to short-wave 
fans. Replacement power transformers 
are listed in convenient reference form, 
with their terminals marked and num- 
bered for the assistance of Ser ice Men 
who use them in rapair work. Bud Padio, 
Inc. 

33. Gardner Radio Transformer. This 
folder deals exclusively with power trans- 
formers and filter chokes coils for radio 
receivers and transmitters. Several dozen 
units arc catalogued, and their input and 
output characteristics described. The* avail- 
able models take care of practically any 
radio outfit, from the smallest to the largest. 
(iardner Electric Manufacturing Company. 

3t, Macv TCxuonential Horns. Miero- 
phoncs, voice amplifiers, loud speakers, 
horns and other equipment for public ad- 
dress systems are illustrated and described 
in this catalog, which is punched for use 
in a standard three-ring, loose-leaf binder. 
Mac if Ma n ufa ct n rin y C *o rpo ra t io u . 

35, Sucre Condenser Microviione. A 
very complete description of a high-grade 
microphone of the condenser type, designed 
for radio broadcasting, sound recording, 
public address and sound measurement pur- 
poses. The frequency response of the in- 
strument is said to be comparatively flat 
from 40 to 10,<M)0 cycles. Shure Brothers 
Company. 

3(i. Installing Shielded Lead-in "Wire. 
In locations where interference from out- 
side sources is unusually had, the use of 
a high acrbil with a shielded lead-in helps 
alleviate the trouble considerably. This 
folder discusses the problem and tells the 
correct methods of installing both the aerial 
and the lead-in. Belden Manufacturing 
Company. 
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Whatever 

-HOBBY! 

you 11 find it in 




4-Color Cover 
Over 450 Illustrations 
96 Pages — 9x12 Inches 



MK, Iirotl CEHNSUACK's latest m:i|f»/.iiii> <on- 
tuina tin* mod important ami nwiil devolop- 
mentH in Scioiic*', Mochunicn, Radio, Trh'vUioii, 
Aviation ami Clurniidrv. For everyone, rvtfsinlh'ss 
of KVKRVIMY SCIKNCK A Nil MECHANICS 

will be fouinl to Ik* UM-ful ami instructive. Thoroughly 
ilhMrntn) with M*h»litiflc evHits from all parts of the 
world, ami lni|iful t<» thousands of high school, uni- 
versity Atmli-ntft aljil it»lructnrs who wish to advance 
tlu-ir scientific kim\vh»c)fte. 

Many excellent pau r os for the home workshop man 
who finds pleasure in building things* ; experiments 
in electricity | chemistry and formulas of all kinds. 

Just to Mention a Few Departments 
LATEST INVENTIONS 
AERO-MECHANICS 
SHOP KINKS 
TELEVISION 
EXPERIMENTS 
FORMULAS 
CHEMISTRY 

WOOD AND METAL CRAFTS 
RADIO KINKS 

AND OTHERS 



Special Offer! 
8 Months for $1.00 

ON ALL NEWSSTANDS 
Mail Coupon Now! 

EVERYDAY SCIENCE AND MECHANICS 
100 Park Place. New York. N. Y. RC-5 
I enclose herewith due Hollar for which you are 
to enter my subscript ion hi i:\ KKYD.\Y SCIKNCK 
AM) MECHANICS for the next Ei^ht Months. 

Name 

Address 

City State 
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CRAFTSMAN'S FORUM 

(t'onthmrd front pai/v HT4 i 

vplopi'ri further, and work stnileil at :i ninth 
curlier date, it is probable that any one of 
t lie three would have contained patentable 
features! As jt is. several similar Instruments, 
now in Inborn tories, will be pat on the market 
in a short time: at least two of ihesc will 
incorporate the buzzer idea, shown in a p-n- 
eral vny in l*i^. It is interesting to no.e 

that by usiiij: T :is a transformer with a 
secondary potential of about I Hi volts, it 
becomes possible to operate a slandard 1 H» 
volt A.C. receiver: rectilier VI. the choke, and 
the condensers are then uiinecded.— -Tt'ihnUnl 
Editor, i 

CONCERNING "UNEXPLORED 
RADIO" 

Editor. K.uho-CraKT : 

I was (fin 1 1 to see in the March ISaimCM'kaKT 
your editorial mentioning the crystal. This 
depression hns stimulated interest In ibis 
"natural detector." more I here in the country 
where I llvei than there was in \UT2 when 
I built the prize-winning "Itmlln < tela" circuit, 
described in "Radio \i*ws" majrazine. as my 
first set. mid could, on occasion, hear a station 
in San r'rniicisco, 400 miles. 

I think yon we're too modest in placing Die 
crystal niujro at only :S00 tulles. On my new 
DX crystal set. I have in the last three months 
received KKI. Los Anyeles. distance T-'O miles, 
with i£tn*i\ headphone volume on an average 
of 5 tiluhts a week; and at least hear them 
every night. 1 also hear K.VX aboui three or 
four nights a week : KSK. nioo milosi. ilia 
same as Ki!\V (l*Jl> miles i. daylight every day: 
and many others, talwnys several each tiiirliti. 
Also. I have heard XKU. Mexieo. once this 
winter I 1.370 inilesi. I have had KFI on two 
sepnrate nights on a speaker so loud as to 
be understood anywhere in ;i Hi x II ft. room; 
erystal only, t no extra power amplic ation I : 
I used a Hahhvin unit and an exponent hi I horn. 
Also have bad K<>AC. lOOil watis. on a speaker, 
audible 10 feet in line of horn; tdistaiice 4t) 
miles i. tluftliftht. too! 

A friend duplicates these distances with 
another crystal set In Kageae. 

.1. M. NnsiixwANPUs 
ffoittr '1. lio.r Eu*tr»r, Ore. 

i.\s i ioin led out by Mr. Ccriishnck. in the 
editorial to which our correspondent refers, 
tin- uxtiat rnnsre of a crystal is only about 15 
to miles, yet under n'Huhi conditions this 
may be extended to 30ti mlfes. It is ipiite 
natural to suppose that under si 111 other con- 
ditions all of the elements noeessnry to long- 
distance reception would. Infrequently, ennspire 
to ha in: up a nice, louts nlr-milcs miiire of 
rereptioii itom a certain uroiip of stniiotis. It 
is evident that Mr. NItfliswaildei' has iriven 
exceptional attention to the problem of obtain- 
iinr the last bit of sensitivity front cry* al 
detectors, since he has been working with them 
for over ten years, lie is certainly to Im> con- 
gratulated in having obtained such remarkable 
results from "ye oble crystal." — Trvhnivul 
Ed it on. 
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INDEXES 

Editor. I{.\!MO-Clt.\FT ; 

More is n snjrtfestion which 1 nm sure will 
be welcomed by Service Men. engineers, and 
anyone who has need of radio magazine articles 
for future reference. The suggestion is to In- 
clude in every issue a perforated table of con- 
tents with sthkuni on the buck. This would 
enable the reader to llle away, in his own 
system of indexing, each article he desired ; 
service hints and helps should hnvc a per- 
forated title for en ell hint. It would only 
be necessary to tear out ibis index along the 
perforations and paste it in his index-book, 
scrap-book, or what have you. 

Hoping this suggestion may be of value to 
yon. I am. II. W. M.w.usTitoM 

l_*r» 1 1 East tir*iud. Krrrvft, W'uslt. 

fAs pointed oat some tinio ago la this de- 
partment, it is extremely difficult to index some 
of the departments, particularly. "Opera ting 
.Votes." However, stronger deterrents* are the 
regulations of the l\ S. Host Office Ocpai't- 
ment, and the mcchaiiies of magazine makeup. 
Admittedly, an extensive index would interest 
many loaders. — Twit n ivul Editor.} 



MICO 



TI'IIK 
TESTE IK 

Tests All Tubes Accurately 




The MICO TI'IIK TKSTKR H an essential Irwrmneni 
which every serviceman »n<) dealer should ha\e. Its 
»ilti|»lir ify In operation m;tke<> It extr-ioel> i)e^r:ihle fur 
counter tube te>t tn^ or as a i>oriub)e tester for sen ire calls. 

The MICO Tester employ tlsp n><- of n hi Kit nuallty 
ntmiieier with Jewell hearing*. Pointer does not oscillate 
thus permitting quick and accurate readings. 

All rarll »e in »|»|ie;irance and weigh-; only ;:<4 H««. 
Mra>ure» 9" i 5" x f»". 
COUNTER Model S9.95 Net to dealers and servicemen. 
PORTABLE Model $10.95 Net to dealers and servicemen. 
Upon rceipt of cheek, we will send tester for 3 days' 
trial and will refund money if not satisfactory. 

MADSEN INSTRUMENT CO. 

98R PARK PLACE NEW YORK. N. Y. 



SERVICEMEN) 



YOUR RESISTOR PROBLEM SOLVED 

with the 

RADISTOR KIT 

CONTAINING EVERY 

Resistor That You Need! 

Always on Hand for Quick Use 
Contains a Resistance Value for Any Service Job 




Be s»re t« oet your 
eoov nf Aire Mew Fre« 
Wholesale RadioSup- 
ply Catalog. 



Twenty- four of the fhvM iiunlity. 
1 watt. It. M. A. color-coded Carbon 
resistors that take <arc ur piartlt al- 
ly every replacement nee* I. Kii nm- 
talns one. each, of tlie follow in? 
resistance.*: 100: -'."O; 100; !iiMl; 
800 l.iioO; 'J. not'; :;.inmi: I.IUIO; 
5.000 : 6.000: ln.oOO: 15.000; 20.000; 

25 0O0; 40.00U; Su.himi; ou. I; 

7" nan; lOO.oOO; 250.000; « r »00.000; 
1.00U00H: 2.000.00'! ohms. «'m<i ln« 
honked In parallel or series In 
pnniile irreal range of icst»tunceH. 
G t'.\ HA NT KKI > aniirai e I o w I Iti - 
In 10 f ; i)ins or minus, must 
of i hem are ultliln 50 plus 
or inllin-i. Klin qualliy that 
Insure^ a t1r«i i-Ia*-* repair 
joh ami a s»ii«Heil custom* 
er. Kit KB roi.OR foliB 
CHART Inrlmhtl. .\l\\a>si 
valuable to a servh-ernan. 
No ohm meter is needed to 
determine the value of rp- 
net gisiors. R R K A T K S T 
VAI.l'B. Nothing ever l»e- 
fnrp ofTeri'd equals lids 



value. You cannot afford to risk your renuiailon or wash! 
yt»ur lime usiii^ "tHld-lut" resistors when you can yet 21 
nf tlie \er> lineal, select quality, carbon resists obtainable 
far only S2.T5. 

Plan* >onr order NOW. Kor the small pun hase prtce of 
$:\7r» yon will receive the finest kit of rnUtor* ever of- 
fered. At no extra cost to you we wilt im hide tiio ueccs- 
>ary simple formula'! yon need to find ihe value of re*l>tors 
when hnoked cltt.er in parallel or serif*. 

DON T WAIT — SEN0 FOR THEM NOW r 

Order direct from this Advertisement! 
CASH WITH ORDER OR CO.D, 
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^ffADOLEKCO 

iOI W. ftAhlDOI.fH ST. 
CHICAGO 



w 

bs*^" Pleases send 

me RESISTOR 
KITS at $2.75 Net, plus Postage. 
CCopy New 1932 Serviceman's Wholesale Price 
Guide (Attach yoor professional card). 

Nams 

Street .". 

c,t y , .V.V.\'.'.'.\*.*.''sVato.'.'!!!!!;!;; 

THE RADOLEK COMPANY 
105 CANAL STATION CHICAGO, ILL. 
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Hotel Directory of the Radio Trade 



The Hotels on this page are Patronized by the Radio Trade. 
Make them your Headquarters. 



AN ADDRESS OF DISTINCTION' 



"'fit 



Unusual Facilities For Small Meetings Too! 

The Drake . . . renowned for successful Conventions . . . also provides 
facilities particularly adapted to small-group meetings. Special accommo- 
dations ... in room arrangements ... an extra Conference Room 
without extra charge . . . dining service fitted to your needs . . . and our 
experienced staff will relieve you of detail 
. . . obtain reduced railroad rates . . . plan 
registrations . . . suitable entertainment, etc. 
Costs are moderate. Write for further 
information. 



THE 



DRAKE 

HOTEL, CHICAGO 

Under Black stone Management 



III 



* "The Gathering Place * 

% ' % 

•:• Cosmopolitan New Yorkers" % 

| The RUSSIAN VILLAGE f 

* 100 West 57th Street | 

* New York City * 

i * 

Dining, Dancing, Russian and Ciypsy •$ 

*•* Entertainment. v 

* LUNCH — TEA — DINNER * 
•:• No cover charge at any time. 

ijl Broadcasting WOR Circle 7-9434 * 

.\ 

••*•>•>•> •>•>•> •!• <•<•*> •>•> •>•>•>•> •>•>•> •>•><• •>•> * 



THE SENSATIONAL .. 

HOLLYWOOD 

RESTAURANT 

B WAY. at 48*ST. N.V.C 

A I T ant/f,4± 

1^ I \3 PrORcntg 
the Brent* 
r*tt r:tt>:iri*t entertainment 
tin* world has ever Minn, 

llroadwav's Jlont Dinner 
^1.50 $1.75 $2.00 
AFTER 
Til KAT ICE 
IN imliir I'riees, 



no rovrn CN.\noi 




THE 
NEW 
FLANDERS 

THE HOMEY HOTEL 

Finest Hotel in Times Square 
Right in the Heart of Everything 

Limes Square, 47th to 48th Sts. 
East of Broadway 
New York City 

Rooms with Private Hath 

1 person $1.50 

Rooms with Private Rath 

1 persons 2.50 

Rooms with use of Rath 

1 person 2.00 

Rooms with use of Rath 

2 persons 3.00 

Large Comfortable Suite — 2 or 

3 people 5.00 

Special Weekly Rates 
FRED W. BIZEL, Resident Manager 



IMPORTANT ANNOUNCEMENT! 

On pages 680 and 681 will be found a very important message telling 
of the new Radio-Craft Library. Be sure to turn to these 
rages NOW and learn of the new and interesting books which are 

being published. 



• Index to Advertisers 



A 

All American Service 682 

Amperite Corporation 69t> 

Arco Tube Company 692 

B 

Blan the Radio Man, Inc 696 

C 

Cable Radio Tube Corp Inside front cover 

Central Radio Laboratories 69.? 

Chemical Institute of N. Y 686 

Clarostat Mfg. Company 684 

Classified Section 6"6 

Compo Mfg. Company 646 

Coyne Electrical School 64.? 

Crosley Radio Corporation , 6yi 

D 

Drake Hotel 7U> 

Dub i Her Condenser Corp 686 

E 

Electrad, Inc 688 

F 

Flanders Hotel 70() 

Forde., Jr., David L 6% 

G 

(lemsback Corp., S 684 

(jrant Radio Laboratories 68S 

(Irenpark Company 701 
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Harrison Radio Company 688 

Hollywood Restaurant /Oil 

Hood win Company, Cbas 682 

I 

International Resistance Co 68.* 
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Jewell Electrical Instrument Co 689 
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Legion Radio Mfg. Co. 647 

Lincoln Radio Corp Back cover 

Luxtrou Devices Company 684 

l.ynch Mfg. Company 684 

Mc 

McC»ra\v-IIiIl Hook Company 697 
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Midwest Radio Corp 646 

Miles Mfg. Company 686 

N 

National Jobbing Export Co 686, 688 

National Radio Institute . 704 

National Union Radio Corp 68" 

P 

Police Lowwavc Laboratories 696 

Poly met Mfg. Co. . .. 692 

Popular Rook Corp 688. 694 

Tress Guild, Inc. 690,694 

R 

Radcx Press 604 

Radio Technical Pub. Co 682 

Radio Trading Company .. 70tf 

Radio Training Assoc. of America 641 

Radolek Company . 69") 

RCA Institutes. Inc 6S5 

Readrite Meter Works . (f)5 

Malcoiii Ross 6'* i 

Roth Press 692 

Russian Village 70b 

S 

Scott Radio Labs, Inc., E, II 645 

Silver-Marshall, Inc 679 

T 

Taussig, Leo 688 

Tilton Mfg. Company 686 

Triad Mfg. Company ...Inside back cover 

0 

United Radio Laboratories 696 

Universal Microphone Co 696 



(While every precaution is taken to insure accuracy, 
we cannot guarantee against the possibility of an 
occasional change or omission in the preparation of 
this index.) 
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$100,000 SPEAKER SALE! 

Included in this tremendous speaker sale are the products 
manufactured by leading speaker makers. Every speaker is 
brand new and shipped in original factory sealed cartons. 
They are sold far below their regular list price because they 
were bought in exceedingly large quantities and our purchase 
price permits us to give you the benefit of low cost. 



DUO MAGNETIC 

Duo Magnetic Speaker $3-95 
Duo Inductor Dynamic — 

,n $3.95 

Similar to Farm ml Inductor. 




JENSEN 



$14.95 



A.f\— 1>.8 
Dry Rectifier 



A.C— D.7Jr. 

Au.it Tu,,. $12.95 

A.f\— P.I5 
Concert Jr. 
Tulie Keel. . 

D. 0—2300 OHM 

$7.50 

P. 7— 2.100 OHM 

WS- $8.50 

D. 13— Midget Concert .Ir, 



$8.50 



2500 OHMS 



$4-75 





A. C. 
Model 



Models 

O-00-O 



ROLA 



A.C using 



2SU Reel 
Model K. Midget A.C 
2S0 Rect. 
O. C. Models 
2500 (dim IU\ 
1000 ohm IM\ 
2500 (.Inn Single 
2500 ohm I'nsh 
1000 ohm Single 
1SO0 ohm Single 
U*r ltin>. 



using 



output Trans, 
output Trans. 
I Vntode. 
Pull 2::s. 

2?»N 

I Vntode 300 



$9.95 
$8.50 

) $4-25 

/ Each 
\ Model 

ohm Tap 



BALDWIN 

A. C. using 2S0 C A 

Tub*. Rect. „ V/0 U 



D. C. 2")00 
nil M— 110 
Volts 

D. C. 2.*i00 
Volts Field 
Less Stand 



D. C. 230<i O 11 M -110 
Volts Field LesiH 
Output Trans. 



$5.50 

) H M— 110 

$4.00 

"> II M — 110 

$3.25 




SANGAMO TRANS- 
FORMERS 



Saiiuamo t rnnsfnriuers are of- 
fered to tin 1 public for the first 
time at tli««s<' rediierd prices. 
Suuganio A. X. Audio 
Tra risformer. 
Priee 



$1.75 



Saugaiiui II. X. pp Input 

Tra usformer. 
Price 

Sangat>io H. X. Pi» Out- 
put Transformer. 
Price 



$1.95 
$1.95 



Do Not Write For Catalog! 

All offers are F.O.B. New York, and subject to prior 
sale. Terms: A deposit of 20% is required with 
every order. Balance may be paid on delivery. Or, 
deduct 2% if full amount is sent with order. 



HEADQUARTERS 
for 

Materials and Parts 
for building 

Treasure 
Locators 



Radio. Audio. Ground Potential meas- 
urements. Hughes Induction Balances and 
other types. 

Oscillators and amplifying systems are 
included. 



If e can supply all materials needed for 
building and operation of any of the recog- 
nized treasure finders. 



VyTlTH this apparatus you can locate 
buried treasures, metal war relics, 
mineral deposits, subterranean water veins, 
buried gas and water pipes, and lost out- 
board motors, tools and treasures sunken 
in water. 

Write for our pamphlet (price 10c) 
giving instructions on how to assemble 
parts for building treasure finders. Parts 
list and prices included. 



Mail 
Coupon 
TODAY! 



"1 



GRENPARK COMPANY 
245 Greenwich Street. New York, N. Y. 

Kiiel< isi'< 1 find Hie for whieh kindly send me 
on the building of Treasure Finders. 



Nil me: 

Address: 

State: 



I>ept. U<* 



pamphlet 



GRENPARK CO., Dept. R.C, 245 Greenwich Street, New York, N. Y. 
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Build Your 
CUSTOMERS 

% Revolutionary 

STENODE 





Mode In England 



\onr fif'tltiiilP 
with otlt thv 
inventor's si/i- 
nature. 



STENODE selectivity 
curve makes 10KC selec- 
tivity, so-called, look like 
broad tuning. 

STENODE selectivity is 
compared, at left, to that 
of ordinary receivers. All 
background noise is con- 
tained in outer curve. 
Stenode's curve, shaded, 
contains but 1-10 the 
total noise. 



STENOTUBE. Only one 
required in each Stenode. 
This heart of the Stenode 
circuit consists of a quartz 
crystal ground to 175KC 
frequency and mounted in 
tube form for easy hand- 
ling. Standard UX socket 
base. Price $1 5. 



The Receiver That Is 

NOISE FREE 

on SHORT WAVES 

or BROADCAST 

A STENODE demonstration will create more new custom set 
prospects than any radio receiver ever did before. People 
listen in amazement when they hear stations free of back- 
ground noises and absolute silence between stations. When 
you tune out heterodynes and whistles and stations STAY IN 
strong and crystal clear, owners of all other sets gasp in aston- 
ishment. The former chief of wireless research of the British 
Royal Air Force, Dr. James Robinson has given an entirely 
new principal to radio in STENODE. 

By the STENODE principal the highest selectivity ever attained 
as well as unprecedented tonal range is now made possible. 
All engineers agree that it is impossible with ordinary super- 
heterodynes. 

STENODE amplifies signals most and static least. That's why 
YOU want to build an 11 tube STENODE to work with a 
SHORT WAVE adapter when it is not used to log and listen 
with enjoyment to more broadcasters than can be heard on 
any other type of radio. STENODE selectivity is 5 to 1 greater 
than that of so called 10KC Supers. The noise does not get in 
along with the high audio frequencies, and the STENODE re- 
produces perfectly higher frequencies than ever heard on any 
other receiver giving 

5 0 0% BETTER SELECTIVITY 
1000% MORE FREEDOM FROM NOISE 
INFINITELY BETTER QUALITY 




9 Blue Prints - Data Book - Direction Book Now $ 5 



Increased demand for Stenode Data Book, Instruction 
already sent in full price will receive our check for $5. 
come solely from Royalties paid us by our licensees. 



GERNSBACK PUBLICATIONS, Inc. 
98 Park Place New York, N. Y. 

Enclosed find [U Money Order, Check, for 

$ Please forward me STENOTUBE 

□ BLUE PRINTS, DATA BOOK and DIREC- 
TION BOOK for building STENODE. 
(Mrte illCJiKkt pa/jjtB u U«iiij*i.„a P..<»LJtt«ns, Inc.) 
Name 



Street . 
City .... 



.tote 



Book and Blue Prints permits our cutting former price in half. Those who hove 
We ore not interested in making profit from our engineering service. Our profits 

The STENODE opens up new fields for short-wave and tele- 
vision work, as well as broadcasting. Full details of all sorts 
of applications are given in the STENODE Data Book. Nine 
full-sized diagrams show where to place every part. How to 
make every connection is clearly told in STENODE Book of 
Directions. Your finished STENODE will put you into a new 
field of radio. Fill in and mail the coupon with your money 
order for the biggest value ever offered custom set builders. 



STENODE CORP 



OF AMERICA 



98 Park Place 



GERNSBACK PUBLICATIONS, Inc. 



SOLE SELLING AGENTS 



New York, N. Y. 



IF IT ISN'T A STENODE IT ISN'T A MODERN RECEIVER 
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MAY SPECIALS!! 



NOTICE our important New departure in announcing Special 
values. Every month we will show on this pag<* certain STAR * 
items, whic h are NOT LISTED IN OUR CATALOG. These are all 
specials of which the quantifies on ham! are not tufficient to cata- 
lop them. Once sold out, no more von be fuul. 



STOP SHOPPING. The lowest prices are right on this page. 
Ao one undersells us. We meet any price on ANY NEW Mer- 
chandise. Order direct from this page and save money. 10(K 
satisfaction on every transaction. Take advantage of these special 
offers. ORDER NOW, TODAY. 




NEW! 

"LITTLE 
(i I A XT- 
DYNAMIC 
fbigS SPEAKER 

'■"^t/ exi dynamic Micafcer 
that M ill '.Utli>mml 
the stralti of tin l< I<MII 
output pmwr IuIm-s. 
ever iiiHiinrHi turvil. 
Suitable for U<6 c it tnblm-t. portable «n<l 
tnibioioblle reevhers. Skm*nr<'S Imt fi'i in. 
It : ■ i*r n\cr-iill, Iih\1ii4 h 1*2 in. illaiiiii a^m 
utiil u, lull I tin hut I lb< TIip "Little iHaiit" 
has. under tot, actually lloinleil il ten-room 
aiiartiiirnt with faithfully reproilltml tmi^U' 
<if virtually original turn- Muuliiy. MeM 
\\ln<liutr imt a iesi>t ,011*0 of ti.*>0o ulmis hikI 
may therefore hi' im iKi/.rtl hy nshw: it as a 
filter choke in the |» wit park, lliorcby i»tv- 
ili£ a ihiuhlr ! ill il >• -r. Till* last friitnre 
tiiakts (he "Little lilani" evrHI-mtly Milted 
for iwrfahle A C. art*, slim- it <!<•«■•* n«ay 
with filter chokes ami thus with consider- 
ulild uHuht. Euulpp««l with built-in nut mil 
trmi<> former to work from anv >taiolanl out- 
put |xiwer till** iirmiixcim-nt. Specify the 
•Miner tuhe nr tu li*-- hm'iI when nnleriiii:. 
Shipping weight '» Hw. List Price $6.50. 
No. 1549. LITTLE GIANT OY. 
NAMIC SPEAKER Your Price 



$2.50 



★ UTAH A.C. DYNAMIC 
SPEAK ER — Only a Few Left 

1 1 (I- volt, lill.i yclr 
A.C. li^hl siirki't 
supply for llchl 
excitation w i t h 
\\ est i nebulise ilty 
ret I f i c r. 
Ji in. hljth. !■ 
In. wide. 7'/ 2 in. 
<Ue p. Speaker 

COtMCN pHckl'l 111 

uooilcti era t e. 
Wi i K ht !•♦ Ihv It 
is olie nf the 
liio**t powerful as 
well a* Ihm re- 
producer* in tin* market. 9- Inch 
List Price, $50.00. 
No. S P. 1506— Your Special Price 



* FA RADON I- MFD. FILTER 
CONDENSER 

I Ion Is just the foil 
ilerwr f«r C'liMruv-liiii*, 
noise filters In jsome en*** 
o n e eunU^iiMT connected 
*cro«% the line or Instm 
iiieut Will he xiiftlclcnt. How 
rvt'i. in i»i»»t comnicn-ial 
tilin . Iln'ie are twu con- 
denser* u.imected in ser- 
tvt; lie ft-iitcr-tiip helm,' 
mounded ami the two re 
nut in Hi' I e a il s connecle 
acn.ss the Heht Hue or the interference- 
prui hieing apparatus Put up in a mat. 
him k-cniimeleil m>f nilh tinned lut:< fur 
MihieiiTiK cniinccihuK. 2" X 
wide x liV deep. WnkiuK ixiteniUl HW) 
»nlt- h<*. Ship, wt »i II-. List Price $7.50. 
No. S.P. 9062— Faradon 4 Mfd. *1 Cft 
Filter Condenser. Your Price 




NEW 



World-Wide Short-Wave Set 

NOT A CONVERTER 

A perfect radio 
short -wa\e recoiter 
for UM* lietween 1H 
ami 'JiMi meters. To 
put into oi»c ration, 
connect antenna. 

«n I. I.'i volt "H" 

aruJ two Nh. i» dry 
rell "A" Imimrlt'o, 
un«l heail|*hoiH a <* to 
tin* |h>»i* pnivhh'il. 
phlU in a i>pe '30 
tuhe. a ml tune in! 
An jut* en ions i-ir- 

I'lttt Hlllkl'H |Hr>,i 

hh» a I mil slii«h'-wlmlinji plUR-in Ursl«n. 
Thin Utile in^lruiiteiil ha? I he same sensitiv- 
ity a< many Ula. >hiel<k<l Khurt-wa\e rerei*- 
ei> enttlut; ten times as much. A power 
amplilhr tn.'y Iw mhleil fur any UuKree uf 
volume. rnmplete with 4 pln«-iti mil*. 
Mas lint- vernier illal fur precision tunlcn. 
Never tias a first class short.wave set sold 
for so little money. This* short w.i\o 
measures . r i t*» \7\1 in. hit'H. over all Ship, 
weight, a lbs. Mjst price. $1*2.511. 
No. 1666— Worfd Wide S w. Set. 
Your price. . . 




$6.25 



NEW! NEW! 

SYNCH KOMATIC ELECTRIC 
CLOCK 

N'evcr was such a flr>t 
clasN elei'lrie ehn k xilii 
al such n rhlh'U loudly low- 
price! An elect ric clock 
using the famous syn* 
chromatic movement. 
Naval oliM>r\aiury ilmo 
rU:ht from yitur 1 1:: I it 
MK'kel ! Nu spline ti* 
wind, no hatt*rii-« S*-\>r 
nut of order. Luhrhaieil for a )ife-iim<- a* 
he tai-toij The rutin- mmcuieiit with U> 
i\liitCM-n:imcliHl dial ami artisfu mini lier iiw 

i-< ent'liiMtl III H ihl-tpioit ;itl(l » hi M'kpl not 
genuine tnulihti |:aki-:ite i;« The r;i>e i.« 

if nalnul hum it tlnNIi will simple hut 
. aichilii: design. Kor 1IU volt-. •►<• rydeAl'. 

literal Urn only. I'orni lele with i-onl siml hi- 
taclniieiil Pin-. S\/i :i\"\M,M\". U.-i. lu 
1 lb. Service iiieh now >e|l the%e tU»e elnt-ki 

•y the hlimlre(i» I'e the tii«l in >nnr IihsiIHj 
to Immlle them. 

List Price $3.00. 
No. 1689— Synchro matic Electric &1 f|H 
Clock. Your Price .. . Y 1 -^ 





NEW RESONANCE TUNING 
METERS 

This Imeiiiuii* ih'Vh-e INOI- 
CATES VISUALLY when a 
slatimi i> e.\a« tl.v "tuned- iai - 
im-thc'ilot." llit ehcr i limed 
to lt> must critical rcMitianec 
lxiint for any jjiven station 
when nee«lle swinirs to furth- 
est jK.suiun Sen lee men profit 
hy install hm these meter- in 
sets which are not so equipped. 
Have only >« al<-s and pointers vidhle throimh 
an eM'iiteheon plate. I'siil In new Strom- 
lieri:-t'iirUou >el». 

EXCELLENT TUNING DEVICE FOR 
SHORT-WAVE RECEIVERS. The extreme I) 

sharp lUJilitK >hnil-wa\e stall rr \«-t\ 

ea^il) detected In IhU vUual indh iitoi wheie 
the ear usually m(-se> them. K«-il\ hi»lalled 
on an* receiver hy placim: it in serie* with 
liie pla'e of the |hpwi»i tuh*'. Shtppilii: wt. 
•a lh. A \ ill l.i hie in two -tyle>. 
TM • f03 — ( Illustrated I Kim me I 11 id shed d Ini- 
tiated from tint >Mc of the ea-<- ntei t.n 
top of tin dial. 
TM.lOO-Tran-ilueciit dial— Hjihlcd from a 
rear window Your Price « on 
List Prke SI.50. 

Escutcheon Plate $.25 extra 

Pilot light and bracket ... < \'iQ extra 




FREE 76 Page Radio Treatise No. 24 




100 New Hook-Ups, etc. 
675 Illustrations. 



The new Winter edition of our RAI>M SKUVH'B 
1UKATISK. twp-e as laru'e as nut funnel one. ha* 
jn^t ciiinc ulT the pre»*. It l.< |M)iitfvel> the 
create*! hiM k in print NOT .11 'XT A t"ATAI,N«; 
It ionfaln> a larjje editorial >e<t|on- a veritahle 
Iniiik iu itM>|f -wiih vnluahle Infoi loatinu NOT 
FOUND ANYWHERE ELSE. Alumi* the wealth 
of new teehlihal iliformiltloit listed hi the edllorinl 
sect ion* Hre the followinu: VKi'2 I'omptete Radio 
tron (liaractertathA SHORT-WAVE TUNERS ami 
PHONO-PICKUPS, foiistniciloiial Oattl of SER- 
VICEMEN'S TEST OSCILLATOR—ALL ABOUT 
TONE CONTROLS— SHORT. WAVE AOAPTERS 
AND CONVERTERS — CONSTRUCTING A 3- 
TUBE SUPER- MET SHORT. WAVE CONVERTER. 
— MODERNIZING OLD RADIO SETS.— LATEST 
TYPE MULTI-MU AND PENTODE TUBES. — 
ALL ABOUT DC RECEIVERS. — VACU U M TUBES 
TREATISE. -And d. /.ok ( .f new radio experi- 
ment. hio« tu Servicemen, valuable tallies of ire- 
ful data, etc.. etc. 

Thk hock U not jn«t another ratalos hut a 
veritable mint uf radio infnrmatlon whiih will he 
of I wiih It v ii ml everhistin? \a(ue to >uu. 

WRITE TODAY. Enclose 2 cents for postage. 
Treatise sent by return mail. 




MONTHS GUARANTEED NKONTKON TUBES 

Sold a 6 MONTHS KttKK RKI'I.ArKMRNT CI'ARANTRB 
HASIS. I'UDVllMNti TI'ltK LICHTS! All luht-> are carefully 
meter les'ed before shipment, ami carefully packed. |>o not 
i-oiifii^e these IIH.II Ql ALITY tubes with ;n.j nther "low 
pi iced" tubes — our low |>rh es are possible heca>i«e w* do a 



Vnt.fMK lm>iness! 



Choice 



171A 
201 A 



Giolce of 
112 A 

2IMIA-1M9X 
19PIV-120 
224 



Choice 
21.". 
280 
171 



210 
2."»0 
281 



Choi<- 

2. HO 



NEW 




60c ea. 69c ea, I 70c ea. I l.5» ea. 1.08 ca. 1.08 ea. 

R.C.A. LICENSED TRIAD AND PEKKYMAN TUBES 

These nationally adtertlned tubes are KUaraniecd I 'Nt 'O.VI ilTH»N A i.lA' for six mouths. 

The prices urv slightly lii«her than our N'GO.NTRoNS hceauM? the>e tubes are of much 

better unallty. See liaUn^ above for lube nunibeii». 

riioiro [ Choke | Choice | Clmlie | Choice | Choice 
Price 1 Price i Price Price Price I Price 
63c | 80c | 75c I $1.76 I $1.15 $1.15 



* 44 IM)ROX" 

2- VOLT STORAGE CELL 

5 Ampere.Hours — For 2-Volt Tubes 

On. such unit will light 
a two. volt battery tube 
for 75 hours continuously. 

WHI handle iwo 2-voli 
tulies for honr>. etc 
Col up in a traufparcii' 
cnmiMisltloti cnuialtiei with 
two tion-i'irrodinu lermi- 
nals clearly marked a* to 
polarity. Ka»liy rifhsirKeil 
either di recti) I rum a'llil 
volt l».C. line In Serle* 
with a Pi watt ele<iric 
Ik'ht bolh or from an "A" 
eliminator In series with 
a 12 ohm 2 watt reshior. Kvcelletit foi u>e 
in any einuil reuuiriiu? a steady smin e of 
current. :<" wide x I" hluh x 7 /h" thick. 
IiHirm t ioii« includeil. Ship. wt. 2 lh>. 

List Price $4.50 
No. 9.P. 906O— • Porox 2 Volt Storage * Q(\ 
Cell. Your Price *' OU 





★ 6-VOLT BATTERY PHONO- 

MOTOR 

At ht<t a REAL 
battery motor— 
de^Ulled e>pei i 
ally t<» meet the 
needs of «i-mi* 
purtalile and 
portable ad 
dre>- \v<itema especially in^tallai lorn on mov 
iliu vehicle, it will easily and ecotiomleallv 
operate fionj ii volt -.tfirane battery or the 
ei|ul\ahnt io dr\ o« lis. I>rnwv iery little 
current. The entire nnHnr is flexibly pivot 
ed upon a ea»i metal frame and i* belli Ihiii 
at all lime* by a < ninpciioiit im: «i>i inu. tint* 
aspirins positive com net of ihe fricilon ilrhe 
uear against the inside rim of the turntable 
ThU arrangement wa> ihxi^ned to nver- 
eome the effect* uf bumps and tars evperi- 

• need hy liowini; vehlelcs. The motor I- ^olil 
complete with 10 in. turntable, mount I ni: 
pla'e and molor switch and >pet»tl control. 
Sh(p[.'n - weight lo II.- List Price. Sf5 00. 
No. SP9058— fi-Volt Battery d»o Cf| 
Phene Motor. Your Price ^ #i,u 




stay 



★ VERSATILE PORTABLE 
PUBLIC ADDRESS SYSTEM 

Comprises Microphone, 
Loflln. White Ampli- 
fier and Dynamic 
Speaker. 

A rmntly 
ciimpleti d 
all electric 
A C. ilo- 
iclopiuent 
incorpurat* 
im: all tho 
feat Utcs 

and iid- " T toy" 
vantages of ""lsC 
the (lirtH-i -couMleJ v n5* 
Loft in-White \m- 
|. tiller priruiple. 

The ainplltler Is » Idcli quality 
jnb. haUiiK Mime RADICALLY NEW IDEAS 
IN AUDIO FREQUENCY AMPLI FICA- 
TION and employ im: 1 -'2'.. l-'W |h»«*t 
tube ami 1 \«»n toll »a\e rcetitU'i. it re 
m ark a bly free I ruin AC. hum. 

The UrstKii l> ad.iu able to all puriKise-, 

I.e., tnieropiione, radii and I i«u»ap!i 

lla.H un undiM-Tted ixtwcr oulpot of iiPhro\i 
mately A.: watts; SUFFICIENT TO OPER- 
ATE FROM 2 TO 3 ADDITIONAL DY- 
NAMIC SPEAKERS. 

The portable address syhtem i.s sold COM* 
PLETE WITH THE NEW R.C.A.. VICTOR 
HAND MICROPHONE;- a sturdily >on 
■.trueied unit wlmh withstand a l"t ot 

kjukIi Inindlim:, 

Put up in a single compact and perfectly 
I alanced carrying case, ti e front of which 
1* iillll/ed a^ a haltle for the self eonialued 
djLiiamh .spcKker. Cc.mpleie with microphnn • 
and aiee^orie* the weight Is only 30 p-iund-. 
Fur .Mi cycles, 110-20 v « »1 r- A.*', opera 
tton. Shlppin- wtlyhi 38 i»ouiuh. 

List Price. $75.00 
No. S.P. 9063 — Versatile Portable Address 
System. Your Price, complete $25 50 
with microphone v v 




★ R.C.A. VICTOR HAND 
MICROPHONE 

Tlie most rusiieilly coiNlru t- 
e<| hand micropbum eier 
uiaiiurm til nil. Then- l» tint an* 
ul her of it* kind that is quite 
a^ sensitive. I>e->imied »-spc<'. 
ially tur home r«-c<irdltii: a id 
perMinal etiteitahiinent. Hi • 
unites hut a 22 l - volt battery 
to operH*e. Kiisilv • onncetcd to 
any radio ur amplitier in n 
few tnitiiitc- This unit Is 
cssontialh a sin-lc huttoti 
larlHin mh rophone — acni-il- 
r-ally centereil in a ^*a\t 
metal hou-lmi whi> h nerves the dual purrvwie 
uf pniiecin-n mid imIm- sbieldinu. Responds 
indiscriminately to all speech and music 
frequencies. Mas a bUh l» *'. re-l<tan. e 
and mav therefore be s muted dlrcelly 
across the ^rbl :uul cathi.ile of the detector 
tube withoot employ hu a coupling tr.in«- 
fonuer. Suld < :n| lete with i ft comwtltK 
cable Shijiiiltii: weuhl. iwn pinunh. List 
Price. $10.00. 

No. S.P. 0064— RCA. . Victor 
Hand M. 'cro^hon-. Your price 

Screen Grid Cap Connectors 

Newest SCUEEV C 11 ID 

»\U' Small, ncal in lp s*+i>*msz~ 

'Cnranic and itiiv-:edl} e.m Swt^^'- 

«tr tl A > aik mi essity WW 

In srr\hi- wmk. Snlil i.nlv ^ 
in bit- jf 12 • r more. Ship- 
phlj Weliht 1 uZ. 
No. 1672— Screen Grid Cap Con- 
nector. Your price. . . Dozen 



$2.75 



$.12 



♦ Guaranteed 8-Mfd. Electro- 
lytic Condensers 

Judiciously u-*cd In many part? of 

am K I". or A F. cinuiis. in i»>wer 
paeks. In «lynamlf speRken. they 
will perform miracles in elimlnatin) 
any trace of objectionable A.C. hum 
or other incidental disturbances. 
These electrolytic condenser <. iir* 
particularly recommended for 2.">o 
p iWer |w«k*. Whcte the w-irkiU't 
vnlt.me of ihe imllltered A.C U s()0 
\< 't-. tw>. ehctrol.\lic cnndenser» in 
.crb's will stutnl up Indellniteh . 

Kasily mutinied thrnuidi the u« > 
if a bavotiet suckei base which ii 
e<| nipped with a "nu«itirc contact" 
oprliu. Ti tally shielded and prr.- 
teitetl by a copper eap. Shlptdn^ 
weltibt- 1 lb. List Price. $2.50, 
No SP9054— Guaranteed 8 Mid. elec- 
trolytic Condenser. Your Price.... 



$.49 



WE ARE A WHOLESALE HOUSE AND CAN- 
NOT ACCEPT ORDERS FOR LESS THAN $3.00, 

If C. O. I), ahipment in desired, please remit 20% 
remittance, which must accompany all orders. 

If full cash accompanies order, deduct 2% discount. 
Send money order — certified cheek — 1\ S, stamps. 



Radio Trading Co. 
23 West Broadway 
New York, N. Y. 



ORDER FROM THIS PAGE. You will find special 
prices from time to time in this magazine. Get our 
big FREE catalog for the greatest Radio Bargains. 

Should you wish goods shipped by parcel post, be 
sure to include sufficient extra remittance for same. 
Any evress will be refunded. 
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NEW Book 

is ready f ox Tfi>u 



IF you're in Radio now 
M spare time orjull time - 

it will show you how 
my improved training 
can help you make 

still more money 



you're not in Radio f 
tills book will show you hon 
you can get in quickly / 

Radio's rout In nod development and 
new uses in Radio prineiples will n|n»n 
hit n finals of now. good jobs for flu* well 
trained man. Itrondeasting Stations. 
Radio Iionlers. Jobbers and Manufac- 
turers. Shipping i'oiii|ianies. Aviation, 
Talking Movies. Research laboratories, 
and tunny other <onrcos of good jobs 
employ men well trained in Radio. Re* 
sides, there Jin 1 almost unlimited oppor- 
tunities for a profitable spnri-1 hm< or 
full-time Uadio Imsinoss of your own. 
Many have jumped from $'27*, and 
$|H a week to SOU. $i;o. J?7.% and even 
*iun as a result of taking my Course. 
My lMMik proves t li is. 

I Will Train You Inexpensively 

At Home in Yonr Spare Time 

Hold your job until you are ready for 
another. Clve me part of yonr spare 
time. 1 will give you the training that 
bus raised the sit In lies of hundreds of 
men. I send you home experimental out- 
fits that show you how to do experi- 
ments, build felting equipment and 
make tests that make Hoar the ha sir 
principles of whatever braneh of Kadio 
you niter and show you bow to ser- 
vice prnetieally every type of set made. 

Many Have Made $200 to $1,000 

In Spare Time While Learning 

The day you enroll 1 will give yon in- 
structions, which yon should master 
uniekly. fur doing Utidin jobs common 
in most every neighborhood. Nearly 
every one of tin' sixteen million Kadio 
sets* in use need **_' to $1" servicing a 
veiir. <?et some of ibis money for your- 
self. I will show you how to do it. i 
will give yen the plans and ideas that 
have made S'juu t ci *|.imhi for many of 
my students while they are taking my 
fo'urse. Read their letters in my book. 

Find Out What Radio Offers Yon 

CET MY NEW FREE BOOK 

It tells you where the good Uadio jobs 
are. what* they pay. how you ran tit 
yourself rlffflif ai home in your spare 
time to iret into Radio. It tells yon about 
my Iron -clad Money-Hack Agreement and 
the manv extra services and materials 
N, it. I. gives its students and gnulntites. 
It shows von what others who have 
taken my course have dime are making 
— whut they think of it. There is no 
obligation. Send the coupon today. 



St 



J. E. SMITH 
President, National Radio Institute, „„ 
m»n who ha» directed the Hume -Study 
Training of more men fur the Radio In- 
da* try than any other man in America. 




I Help You Specialize 

Through My Five 
New Advanced Courses 

My training not only gives you a thor- 
ough knowledge of Radio — all you need 
to get and hold a good job — but. in 
addition, you may take any one of my 
new advanced courses, without extra 
charge. They are: 

1. TELEVISION 
Theory and Practice 

2. AIRCRAFT RADIO 

J. BROADCASTING 

Commercial and Ship 
Radio Stations 

4. SOUND PICTURES AND 

PUBLIC ADDRESS SYSTEMS 

f. ADVANCED RADIO SERVIC- 
ING AND MERCHANDISING 

"Rich Rewards in Radio" gives you an 
outline of these courses. Get a copy. 
See how valuable this new idea in 
Home Study Training can be to you. 



I In vt Vol i-Mrtri tn\ it- w lmok giving an mitlfii* 
• if \,m..n,il Raih» In Kit me. 1 * hnpt-vve*! tmhiiiitf in 
Kadio'.' If you haven't, send for your copy today 

■li s free. " No matter what kind of a job you 
may have in the Radio industry now. unless yon 
lire at or near the top. I believe my training •■an 
help von get abend- make still more money -gei 
it still better job. However, I'll let you decide 
that for yourself after yon have read my book 
just let me show you what I have to offer. Many 
oilier* in Radio- amateurs, spare- time and full-time 
service men. Radio dealers, fans, custom set build- 
ers have found the way to more profit and more 
money through this course. Volt will tind letters 
from t hem in my book. 

See What I Offer Those Who Are Now 
or Who Want To Be Service Men 

While niv course trains you for all Important 
branches of Radio I am also giving extensive, 
thorough, and practical informal ion on servicing 
almost every type of reeeiving set made 
peri incuts I show you bow to perfi 
Experimental outfits I send . 

home ensv. interesting, practical. This information 
is of special help real money-making vnlne t<» 
those who are now service men or those who want 
lo be service men. This part of my training, how- 
ever, is only one of the IS features that 1 am 
offering men and voung men who want to get good 
jobs in the Radio' Indii-try- or who are in Radio 
and want to advance, i:\en 1 hough you may have 
roicivcd information on my course before, unless 
you have gotten my newly revised book as pic- 
tured above, write to me again -see bow N. R. I. 
ba> grown and improved, too. Hundreds of men 
in Radio owe their Miceess and larger income to 
it. Send ih«' coupon today. 



The 

■ nil with the Home 
you make learning at 



J. E. SMITH, President, 
National Radio Institute, 
Washington, D. C, 



Dept. 2EX, 



7 Years 
Previous Experience 

Pear Mr. Stoltli: Before 
t.ikbiK \uur lounte, 1 had 
worked at Radio for mer 7 
ji\ir% Put 1 realised I 
needed In- iter training U> 
Minted la i he luahi game. 
Kvery pan of the cour>e has 
liH-il w ry eleur. teaching lite 
utiHt 1 null.! wrt have 
learned otherwise. In 9 
months I mado M.">no. 
t\ .t. St tuner. 2S S. San- 
dusky SI., ttetaware. Ohio. 

Former Service Man 
Increased Salary 

"Dear Mr. Smith: I had bMO 
doing Mr* Ire work before u»* 
In* roar 
lerrfns in 




Now I i 





J. E. SMITH, President 

National Radio Institute, Dept* 2 EX 

Washington. D. C. 

Dear Mr. Smith: Send me your free book, 
"Rich Rewards in Radio/' I want the facts on 
the opportunities in Radio and your revised and 
improved course. 1 understand this does not obli- 
gate me and that no agent will call. 



yame.. 



Address- 



City.... 



State- 
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NEW 

Tubes and 
a NEW Service 




TUBE CHARACTERISTICS have a direct relation to TUBE LIFE. 
If the characteristics (Figures which indicate the actual condition of 
the tube and which are understood by your serviceman) of radio tubes 
are kept within certain limits, it is possible to tell very definitely, just how 
the tube will perform, when it is used in a normal manner. Tube Character- 
istics are somewhat like air-pressure in an automobile tire. Other things being 
equal, the life of a tire will depend on the air-pressure which is KEPT at a constant, 
pre-determined figure. With every CERTIFIED TRIAD TUBE, you get an 
ENGINEERING DATA CERTIFICATE, signed by a Triad Engineer, which 
shows the essential figures, for that particular tube. 

vCERTIFIED TRIAD 



ARE DOUBLE-CHECKED, 
AGED, AND— 



Long experience has taught Triad Engineers that the characteristics of an ordinary tube 
may vary greatly, even with new tubes. Therefore CERTIFIED TRIAD TUBES ARE AGED. 
They are also Double-checked: Once, when they are going through the production line 
and again, after a long period during which they are seasoned. The double-checking, 
which follows the aging process, insures against any changing of characteristics, aft 
the tube has been made. This great care, in manufacturing makes it possible for trv 
CERTIFIED TRIAD SERVICEMAN to bring you tubes, which he knows will give you more 
satisfactory service. 




1 

ie ^ 



ARE SOLD BY CERTIFIED TRIAD 
G^IMK SERVICEMEN EXCLUSIVELY 



After a thorough survey of all radio tube sales and an analysis of the reason 
for service calls, we have found that more than ever before, is the service- 
man being called upon for tube replacement and tube advice. We are 
thoroughly confident that there are thousands of intelligent servicemen, 
in all parts of the world, who understand the desirability of knowing 
just what the tube characteristics are. when the tube is put in your 
socket. Therefore, we are selecting and appointing CERTIFIED 
TRIAD SERVICEMEN in every corner of the globe, to enable 
you to get the performance you pay for. And we have 
decided to sell these special tubes through these reliable 
men, exclusively. 



TDI A l"\ MANUFACTURING CO. 

K AL) TEL ! v ' s| ™ M P FG ; co - 

Pawtucket, fl. I. 

Gentlemen: 

rit-ase tt-m) me complete Information about 
your new Sal»*a l*lan for servicemen. 

I have been a »er\iremtn for years 

I sell t ulies per year. 

I l>i!on»r to the Serviceman's 

Association. 



Name 

Address , 

City State. 

My letterhead or rard i* 
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World-Wide Performance* 

15 TO 550 METERS-NO PLUG-IN COILS 



If you have followed Lincoln *« advertising . you will note wo hiive ncvrr 
made statements of performunoe of our receiver. We ha»e not or 
elaimed you <>un pel foreign reception U l all tint oh an Hoar an a hoi I. 
An long as l ho atmosphere i* tiNod uh a medium — aubjcct to it* varied 
conditions, uml an long on radio in limited to looak interference ami 
absorption, ALL RADIO EQUIPMENT is hand imp pod. 
Yet, in Mpito of those unavoidable conditions, Lincoln engineers hate 
for yearn been the recognized leaders, ami Linroln roooivorit hate boon 
used by A re tie explorers, designing engineers «»f broad van ting equip- 
ment* for reception of press matter diroot from t he war tahIV of China 
and other special work where other receivers failed. 
Lincoln owners are getting the full benefits of Lincoln's Super Power. 
Lincoln reeeivers, the world over, arc known for what they actually do 
Just ask the Lincoln owner. 

Super Power to Amplify Signals Not Heard 
on Ordinary Receivers 

if you have not heard a Lincoln, you have, no conception of what 
high amplification will do. Tune, in a station on any other receiver, 
tune in the same station on a Lincoln with equal volume with regula- 
tion in low power then snap the high power switch, the tremendous 
blast of volume will startle you* This is what you must have to got 
weak signals with loeal volume. 

Every Continent Logged in 2 Hours, 11 Minutes 

yilOTKt "Sunday morning, Mr. 1 1 oil inter. I logged every continent 
in two hours and cloven minutes. At seven AM, VK2MK caino thru 
good, a few minutes later, <iBl also l'onloise, France, and at seventy- 
thirty P31<:i> came thru with fair volume. At nine AM, LSN 
Hue now Vires and at nine eleven AM Rabat „ Marroeo, was tuned, — -com- 
pletely the five continents." 



Extra Power Invaluable States Texas Owner 

\ rooont letter received from a man with wide eX|»erience in all short- 
wave receivers slates: **The gain is unbelievable to persons who have 
heard other Sw receivers. I usually run any INorth American SW 
station I hear on local switch ami have all of the reserve power for 
fishing on SW. Best of all, sensitivity seems almoin lely uniform on 
all frequencies which cannot ho said for all receivers, in fact, no other 
Sw 1 have tried, lleliove me, that extra power is invaluable in 
work if one hopes to hear foreign stuff to amount to anything.* 4 
This man is tolling you just what to ex|»eet in Lincoln high powered 
receivers. He is verifying what Arctic explorers, broadcast engineers, 
ami hundreds of Lincoln owners have proved without a question of a 
doubt. 

rVom the tropical jungles of Colombia. South America, comes the 
following rc]M»rt. "1 take pleasure in writing you that the Lincoln 
receiver ordered from you last December arrived in excellent order 
and that no trouble whatever was experienced in installation. It is 
giving the most wonderful reception and I wish to congratulate you 
on having produeed a masterpiece. It brings in stations from extreme 
ilis la noes, with groat volume and clarity, l»oth American and Euro- 
pean. Have listened tu VK2MK Sidney, Australia, on Sundays with 
excellent volume which is something around 6. (MM) miles distant from 
this point. It is without a doubt the finest battery operated receiver 
to be had ami again lot me express my appreciation for your prompt 
ami careful attention to my order/* This man is in the worst location 
in the world near the equator where radio reception is ordinarily 
impossible. 

Built and actually tested on the air by competent engineers, 
finished in beautiful highly polished silver nickel. 

You can own a high powered Lincoln — they do not cost as much as 
you think. 

Write at once for new prices for demonstrator effective for the next 
thirty days. 



7A~ 

*fflem& Mail NOW! 



LINCOLN 

DE LtXE-SW-32 



LINCOLN RADIO CORPORATION 

Dept. RC-5, 329 S. Wood St., CHICAGO, ILL 

Please send descriptive literature to NAME.- 



ADDRESS 



CITY 



STATE 
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